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Pydojibfp BnaduMupoeuH Kcmemm. 

B repOapuu EomanmecKozo UHcmumyma um. B. JI. Kojuapoea PAH, 2005 z. 

CepaenHO no 3 flpaBjraeM rnaBHoro pe/jaicropa «EoTaHHHecKoro HcypHajia», npe3H- 
AeHTa PyccKoro GoTaHHHecicoro o6mecTBa, HjieHa-KoppecnoH^eHTa PAH 

Py^OJIbOA BJIA^HMHPOBHHA KAMEJIHHA 
C IOEHJIEEM! 


PeAKOJiJierHii «BoTaHHHecKoro »cypHajia», PyccKoe GoTaHHHecicoe o6mecTBO, Bo- 
TaHHHeCKHH HHCTHTyT HM. B. JI. KOMapOBa PAH H Bee pOCCHHCKHe 6oTaHHKH HCeJiaiOT 
PyflOJib(J)y BnaAHMHpoBHHy ^o6poro 3flopoBbfl, 6o,zjpocTH, flajibHeHiiiHx TBopnecKHx 
ycnexoB h hoblix TpyzjOB Ha 6naro pocchhckoh h mhpoboh 6oTaHHKH. 
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YJXK 581.1; 581.2 


© K). B. TaMajieM 

TPABBI XOJIOAHBIX H 3KAPKHX PABHHH 

Yu. V. GAMA LEI. THE HERBS OF COLD AND HOT PLAINS 

EoTaHHHecKHH HHCTHTyT hm. B. JI. KoMapoBa PAH 
197376 C.-neTep6ypr, yji. npo(J). nonoBa, 2 
E-mail: gamalei@gmail.ru 
nocTynujia 25.03.2008 

MuoueH h conpefleJibHbie c hhm reojiorHHecKHe 3tioxh 03HaMeH0BaHbi flByMfl napajuiejibHbiMH TpeHjia- 
MH 3KOJIOrHHeCKOH 3BOJIIOIJHH BbICIUHX paCTeHHH! a) JIHHHeH 3BOJIIOUHH C 3 >TpaB XOJIOflHbIX paBHHH H 6) JIH¬ 
HHeH sbojiiouhh C^TpaB acapxHx paBHHH. 06a TpeH^ia cTajiH cjie^cTBHeM Be^iymux TeHfleHijHH H3MeHe- 
hhh KJiHMaTa nuaHeTbi b 3tot nepHOfl. C 3 -TpaBbi h npoH3BO^Hbie ot hhx cTenHbie h JiyroBbie cooOmecTBa 
B03HHKJIH B OTBeT Ha IIOHHHCeHHe TeMnepaTypbl o6HTaHHfl Ha 3HaHHTeJIbHbIX TeppHTOpHHX BbICOKHX UIHpOT. 
C 4 -TpaBbi h (J)opMHpyeMaH hmh pacTHTejibHOCTb caBaHH, nycTbiHb, cojioHHaxoB CTajiH a^anTHBHbiM otbctom 
Ha apH^[H3auHK) hh3khx iiiHpoT. /tax peuieHHB npoOjieMbi nepBbix, KaK oOecneHHTb pacnpejiejieHHe <J>oto- 
CHHTaTOB B XOJIOflHbIX yCJIOBHHX, H Iipo6jieMbI BTOpbIX, KaK oOeCneHHTb (J)OTOCHHTe3 yTJieKHCJIOTOH B apHfl- 
HblX yCJIOBHHX, HaiHJTHCb COOTBCTCTByiOIUHe <j)H3HOJIOrHHeCKHe MexaHH3MbI. OHH OKa3aJIHCb aJIbTepHaTHB- 
hmmh, a rpynnw TpaB, ocbohbuihx ycnoBHH xojio^Hbix h acapKHX paBHHH, — TeppHTopnajibHo h TaxcoHO- 
MHHecKH pa3o6meHHbiMH. 98.9 % Q-TpaB othocxtch k Monocots h Prodicots, 99.8 % npo^BHHyTbix C 3 - 
TpaB — npe^CTaBHTeJiH Eudicots. AaanTHBHbiH napajuiejiH3M TaxcoHOB npocMaTpHBaeTCH Ha npHMepe 
o6eHX rpynn TpaB. 06a THna TpaBHbix 6homob npHuuiH Ha CMeHy jiecHbiM, miomaab KOTopwx b xoHue ojih- 
roueHa h MHoueHe pe3KO coKparajiacb h b hh3khx, h b bbicokhx uinpOTax. OTa TeHaeHijHfl npoaojDKaeT pa3- 
BHBaTbCH napaJIJieJIbHO C XJIHMaTHHeCXHMH TeHfleHUHHMH HCCyineHHH H nOXOJIO^aHHH KOHTHHeHTOB. 

KmoneBbie cnoBa: C 3 -TpaBbi, C^TpaBbi, (J)OTOCHHTe3, (J)ji03MHbiH TpaHcnopT, KJiHMaT, a^anTore- 
He3, TpaBHbie 3XOCHCTeMbI, XOJIOflHbie paBHHHbl, HCapKHe paBHHHbl. 

O^HOH H3 npHHHH COBpeMeHHOTO CTpyKTypHO-(|)yHKUHOHaJIbHOro pa3H006pa3HJI 
TaKcoHOB MoaceT 6 litl hx pa3H0B03pacTH0CTb (raMajieH h ap., 2008). Beaymne (JiaKTO- 

pbl 3BOJIIOIJHH TaKCOHOMHHeCKOTO pa3H006pa3HJI-H3MeHHHBOCTb KJiHMaTa H KJIHMaTH- 

necKHH a,aanToreHe3. Oaicropbi cpeflbi Ha njiaHeTe HHKor^a He 6buiH CTaOHjibHbiMH. Teo- 
jiorHHecKaa, reoTepMajibHaa, rHflpojiorHHecicaji, RJiMMaranecKafl oGcTaHOBKa b flocryn- 
hom j\m H3yneHHH nponuioM MeHJuiacb Kap^HHajibHO (pnc. 1). BMecTe c H3MeHeHHJiMH 
napaMeTpoB cpe^bi oOHTaHmi MeHJUiHCb h cbmh pacTeHM. Hx )KH3HeHHbie (JiopMbi CTajiH 
HHTerpajibHbiM pe3yjibTaTOM KJiHMaTHnecKoro aaanToreHe3a CTpyKTyp h (JiyHKijHH. Ch- 
cTeMa b Hem hhx h BHyTpeHHHx npH3HaKOB TaKCOHa OTpaacaeT cneuH^HKy He CTOjibKO 
coBpeMeHHOH ero 3 kohhiiih, ckojibko KJiHMaraHecKHe ocoGchhocth MecTa h 3iioxh cTa- 
hobjichha. Flo 3aBepmeHHK) nepHO^a CTaHOBjieHHJi CHCTeMa npH3HaKOB TaxcoHa yace 
He MeHaeTCfl. 

BepniHHOH 3BOJHOIJHH COCyflHCTblX paCTeHHH GbIJIH THraHTCKHe, BbICOKO npOAyK- 
THBHbie .apeBecHbie (JiopMbi 4pe3BbinaHHO GjiaronpHflTHOH paCTeHHH Teiuion h 
BJ ia^HOH 3noxH 30ueHa (nepnofl «TeruioH 6HOC(J)epbi»: AxMeTbeB, 2004; HyMaxoB, 
2004). K 3TOMy BpeMeHH othochtcji CTaHOBJieHHe OojibiiiHHCTBa npoflBHHyTbix ppe- 
BecHbix (JiopM h conyTCTByiomHX hm jinaH. noxa3aTejiH pocTa aepeBbeB h jinaH pexopA- 
Hbie, HX pa3H006pa3He OrpOMHO. no BeJIHHHHe H CJIO>KHOCTH OpraHH3aUHH KJieTOHHbIX 
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PHC. 1. H3MeHeHHe KJIHMaTHHeCKHX (JtoKTOpOB B (J)aHep030e. 

FlyHKTHpHafl jihhhh — moOajibHbie oca^KM Ha KOHTHHeHTax (Gibbs et al., 1999), cnjiouiHax jihhhx — TeMnepaTypa oicea- 
Ha no aaHHbiM inoTonHoro aHajiH3a (Veizer et al., 1999; Lear et al., 2000). Ha anarpaMMax 1 (khkhmm noaioc) h 2 (ce- 
eepHbiH nojiioc) noxa3aHbi neptioabi nacTHHHoro (uiTpnxoBKa) h nojiHoro (3ajiHBKa) ojieaeHeHHX no/nocoB (Zachos 
et al., 2001). Ilo och aocuncc — B03pacr, mjih jict; no och opatiHaT: c/ieBa — ocaflKH, cM/roa; cnpaBa—TeMnepaTypa, °C. 

CHCTeM paBHbix mm HeT. Mhothc HbiHe cymecTByiomHe b TpoimnecKOM aohcacbom Jiecy 
TaKCOHbl MOryT 6bITb OTHeceHbl K peJIHKTOBbIM B CB33H CO CJIHIHKOM MaJIOH BepOflT- 
HOCTbK) nOBTOpa TOH IipHpO^HOH CHTyaiJHH, B KOTOpOH OHH CJIOHCHJIHCb. ^peBCCHbie 
TaKcoHbi 6ojiee no3flHero npoHCxo>KfleHH5i, neM najieoreHOBbie, HeH3BecTHbi. 

H3MeHeHHe napaMeTpoB KJiHMaTa b ojmroijeHe h MHOijeHe b CTopoHy HeGnaronpHHT- 
Hyio ajm pacTeHHH (nioGajibHoe h jioKajibHbie noxojioAaHHa h HccymeHHa) npHBeno k 
pa3BHTHK) TeHfleHlJHH peAyKUHH HX pOCTa. CneACTBHeM peflyKlJHH CTaJIH ^KH3HeHHbie 
(J)opMbi, o6beAHH«eMbie tcpmhhom «TpaBbi». OrpaHHHeHHe pacnpocTpaHeHHH ApeBec- 
Hbix 4>opM h necHbix 6 homob npHBeno k noflBjieHHio OTKpbiTbix paBHHH. Hx oGmaTejiH 
c4>OpMHpOBaJIH HHCTO TpaBHbie 6HOMbI. IIoCKOJIbKy TCH^eHUHH H3MeHeHHH KJiHMaTa Ha 
pa3HbIX HIHpOTaX pa3JIH4aJIHCb, ^KH3HeHHbie (j)OpMbI H CTpyKTypHO-(J)yHKUHOHaJIbHbie 
THnbI TpaB MHOHeHa OKa3aJIHCb 3aBHCHMbIMH OT HHX. TaKOBbI npHHHHbl npOHCXOXCAeHM 
CneUHaJIH3HpOBaHHbIX C 3 - H C 4 -TpaB OTKpbiTbix npOCTpaHCTB BbICOKHX H HH3KHX IHH- 
poT. Bee rpynnbi TpaB hbjhiiotch THnHHHbiMH npHMepaMH KJiHMaraHecKoro a^anToreHe- 
3a, KaK h C(J)opMHpoBaHHbie c hx ynacraeM 6 homm — caBaHHbi, npepHH, CTenn, jiyra, 
TyH^pw. 

B KacKa# B3aHMOCBJi3aHHbix a^anTHBHbix peaKUHH pacTeHHH h pacraTejibHoro no- 
KpoBa Ha KJiHMaraHecKHe nepeMeHbi BOBJieneHbi MexaHH3Mbi mhothx ypoBHefl, ot mo- 
jieKyjiHpHoro ao 3KOCHCTeMHoro. rioHHMaHHe coBOKynHOcra 3 thx H3MeHeHHH TpeGyeT 
KOMnjieKCHbix MHoroypoBHeBbix Hccjie^OBaHHH h cooTBeTCTByiomero apceHajia nccjie- 
AOBaTejibCKOH TexHHKH. Hmchho Taxon HayHHbiH noAxoA CTapajiCH HcnoBe^OBaTb aBTop 
HacToameH CTaTbH, KOMneHCHpya npoGejiw b coGcTBeHHbix HccneAOBaTejibCKHx bo3- 
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MO>KHOCTflx npHBJieHeHHeM AOCTynHbix jiHTepaTypHbix MaTepHajiOB (raMajien, 1990, 
2004; raMajieH h AP-, 2008). 

C TeMaTHKoii C 4 -(J)OTOCHHTe3a CBH3aHa uejiaa anoxa oTenecTBeHHbix HCCJieAOBa- 
hhh b oOjiacTH 3xojiorHHecxon aHaTOMHH h (J)H3HOJiorHH. CpeAH nepBooTxpbiBaTejieii 
(JjeHOMCHa C 4 -(J)OTOCHHTe3a ecTb hmchb HauiHx cooTenecTBeHHHXOB (JI. A. He3roBopo- 
Ba, K). C. KapnHJioB, H. A. TapneBCXHH). B 1960 — 1980-e ro^bi HarneH Hayxe npw- 
Ha^Jie^cajiH MHorne npHopHTera b nojieBbix HCCJieAOBaHHax C 4 -(j)OTOCHHTe3a (paGoTbi 
HaynHbix iiiKOJi O. B. 3ajieHCKoro h A. T. MoKpoHOCOBa). TeppHTopnajibHO $poHT pa- 
6ot 6biJi pa3BepHyT oneHb iimpoxo: baojib kwxhmx pyGoxen CTpaHbi ot npHa30Bb*i ao 
IIpHaMypbfl. Pe3yjibTaTbi nojieBbix nccjieAOBaHHH Ha 3thx npocTpaHCTBax 3HanHTejib- 
ho oGorarajm HH<j)opMaijHOHHbie 6a3bi AaHHbix o mhpoboh C 4 -^)jiope. OTenecTBeHHbiM 
BKJia^oM b ^yH^aMeHT 3Toro HanpaBJieHHH mohcho ropAHTbca, hhacxch ijHTHpoBaHHfl 
poccHHCKwx pa6oT toh nopbi 3aMerao Bbirne, neM b Apyrnx pa3Aejiax aHaTOMHH h (J)h- 
3 HOJiorHH pacTeHHH. MapoBoe HayHHoe coo6mecTBO c npH3HaHneM h GjiaroAapHOCTbio 
OTHOCHTCfl K BKJiafly pOCCHHCXHX <j)H3HOJIOrOB B 3Ty 06 jiaCTb. PaCnaA CTpaHbi, CBH3aHHan 
C HHM HeflOCTynHOCTb MHOrHX paHOHOB RJ 1 Z 3KCneAHUHOHHbIX pa 60 T, OTCyTCTBHe COOT- 
BeTCTByiomero (J)HHaHcnpoBaHH5i 3aTopM03HJiH AajibHeHinee pa3BHrae HCCjieAOBaHHii 
no ^aHHOM TeMaTHKe 3Aecb. Ha 3ana,ae 3Ta TeMaraxa b 1990-e ro,zjbi, HaoGopoT, npHBJie- 
Kana Bee Gojibinee BHHMaHne. TaM, ocoGemio b CIUA, hmcjio mccto pacuiHpeHHe (J>h- 
HaHCHpoBaHHfl npoeKTOB no 3toh npo6jieMe. HeManyio pojib rjul pa3BHTH5i tbkhx paGoT 
Ha 3ana^e Cbirpano h to oGcToaTejibCTBo, hto b cocTaB 3apy6e)XHbix HccjieAOBaTejib- 
ckhx rpynn bjihuhcb xoporno noAroTOBJieHHbie OTenecTBeHHbie cneijHajiHCTbi. npo- 
rpecc HCCJieAOBaHHH b otoh oGjiacra, o6mch HH<j)opMaijHeH nepe3 HHTepHeT npHBejiH 
K c6jlH)XeHHK) HHTepeCOB (J)H3HOJIOrOB, 3KOJ10TOB, KJIHMaTOJIOTOB, CHCTeMBTHKOB, na- 
jieo6oTaHHKOB. Bo3hhkuihh KOMnnexc 0Ka3ajica oneHb 3<jxj)exTHBeH. KoHeij 1990-x ro- 
AOB h Hanajio hoboto Bexa 03HaMCH0BaHbi nyGjinxaijHeH MHO)xecTBa nepBOKJiaccHbix 
opHTHHajibHbix h o63opHbix pa6oT. H,ejib HacTo^meii CTaTbii no3HaKOMHTb HHTaTejw 
c cocToamieM npo6neM h nepcnexraBaMH hx pa3pa6oTKH. 

npn HanHcaHHH CTaTbH 6bui eme oahh 3aMbiceji. OHa no^roTOBjieHa k 80-jicthio 
co ahji pojKfleHHfl AAOJib(J>a Tpo(J)HMOBHHa MoKpoHocoBa. 3Ta TeMa 6biJia oahoh H3 ero 
jhoGhmwx. Hmepec k (J)OTOCHHTe3y, k oxojiorHnecxHM acnexTaM ero obojhoijhh npo- 
XOflHT Hepe3 BCK) HayHHyiO HCH3Hb AflOJlb(})a TpO(J)HMOBHHa. COTpyAHHHeCTBO JlaGo- 
paTopHH (J)0T0CHHTe3a Ypajibcxoro rocy^apcTBeHHoro yHHBepcHTeTa c JlaGopaTopneH 
3xojiorHH (J)OTOCHHTe3a BoTaHHnecxoro HHCTHTyTa hm. B. JI. KoMapoBa PAH no otoh 
TeMaraxe Hananocb b cepeAHHe 1960-x forob b nycTbme Kapa-KyMbi Ha necnaHO-nyc- 
TbiHHOH 6HOJiorHHecxoH CTaHijHH PeneTex (TypxMeHM). Oho npoAOjmajiocb TaM h 
b 1970-e ro^bi, a b Hanajie 1980-x roAOB nepeMecmnocb Ha Hecxonbxo nojieBbix ce30- 
hob b nycTbiHio To6h. B cocTaBe CoBeTcxo-MoHrojibcxoii xoMnnexcHOH GnojiorHne- 
cxoh oxcneflHUHH A,aojib(J) Tpo<})hmobhh 6biJi JiH^epoM h flyrnoH «ro6HHCXoro GpaTCT- 
Ba» HCCJieflOBaTejieH C 4 -pacTeHHH. nepeexaB b MocxBy h ctbb .anpexTopoM HHcraTy- 
Ta (J)H3HOJIOrHH pacTeHHH HM. K. A. THMHp5I3eBa PAH, AAOJIb(J) TpO(J)HMOBHH, 3aHHTbIH 
pyxoBOAHmeii paGoTOH b HHCTHTyTe h AxaaeMHH Hayx, 6biJi jihihch bo3mo^chocth 
ynacTBOBaTb b nojieBbix HCCJieAOBaHH^x, ho oh Bcer^a 6biJi b xypce hx h )xhbo HHTepe- 
coBajica pe3yjibTaTaMH 3thx paGoT. npn ero no/mepaoce ypajibcxHMH xojuieraMH bo ma- 
Be c B. H. HbHHXOBbiM 3th HCCJieAOBaHM npoAOJDxajiHCb b 1990-e toam b MoHrojiHH. 
CoTpyAHHXH JIaGopaTopHH oxojiorHH ^)OTOCHHTe3a BoTaHHnecxoro HHCTHTyTa PAH b 
3to BpeMa pa3BepHyjiH aHajiorHHHbie no 3aAanaM HCCJieAOBaHHH eme b oahom panoHe 

C AOMHHHpOBaHHeM C 4 -(j)JIOpbI - B ApapaTCXOH AOJIHHe ApMeHHH. AAOJIbtj) TpO(J)H- 

mobhh npoAOJi^aji cneAHTb 3a bccmh 3thmh paGoTaMH. Ero BHACHHe HaynHbix npoG- 
JieM no 3toh TeMaTHxe b xaxon-TO CTeneHH OTpa^eHO b HacToamen CTaTbe. noGy^CAaio- 
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mHMH MOTHBaMH k ee co3AaHMK) CTajiH nacTbie nojiyHOHHbie pa3roBopbi Ha 3th tcmm 
b roAbi coBMecraoH pa6oTbi h najiaTOHHOH )XH3HH b 3aajiTaHCKOH To6h (3hxhh-Fo.ii, 
1980 — 1983 rr.), rAe Hac oxpyacajia Ha cothh khuomctpob TOJibKO nycTbiHHaa (jmopa h 
mm HaxoAHJiHCb no a CHJibHbiM BnenaTjieHHeM ot Hee. HanncaHHe 3toh CTaTbH — Hcnoji- 
HeHHe AaBHero >xejiaHH5i h b xaxoii-TO CTeneHH AOJira nepeA A^ojib(J)OM Tpo(j)HMOBH- 
neM. Ot ^KejiaHHH ao ero peajiH3aijHH npoTAHyjiHCb roAbi. Tenepb, Kor^a oho nacranHo 
BbinojiHeHO, A. T. MoKpoHOCOBa y>xe HeT c HaMH, ho ecTb B03M0>xH0CTb c Gjiaroaap- 
HOCTbK) nOCBHTHTb eMy 3Ty CTaTbK). 

TAKCOHOMHHECKHE H BPEMEHHblE PHflbl C 4 -TPAB 

KopoHapHaa aHaTOMim TxaHeii jiHCTa h o6ecne4HBaeMbm eio C 4 -(J)OTOCHHTe3 h 
(J)OTOCHHTeTHHeCKHH MCTa60JIH3M yCTaHOBJieHbl RJVL HeCKOJlbKHX TbICflH BHAOB TpaB 

(7300), oTHOcamHxcH k 3 ceMencTBaM OAHOAOJibHbix (5900) h 15 ceMencTBaM AsyAOJib- 
Hbix pacTeHHH (1400 bhaob) (Sage, 2001; Ehleringer, 2005). Eojibinaa nacTb C 4 -bh- 
AOb othochtc a k ceM. Poaceae (61%). 18% cocTaBjnnoT npeACTaBHTejiH Cyperaceae 
h 21% npHxoflHTca Ha 15 ccmchctb AByAOJibHbix. CpeAH nocjieAHHX HaH6ojibmee hhc- 
jio C 4 -bhaob b ceMeiiCTBax noAKJiacca Caryophyllidae : Chenopodiaceae (550), Ama- 
ranthaceae (250), Polygonaceae (80), Caryophyllaceae (50). B ceMeiiCTBax, othoca- 
iuhxch k noflKJiaccaM Rosidae h Asteridae , ohh BCTpenaiOTca cahhhhho. Ot o6mero 
HHCJia bhaob OAHOAOJibHbix C 4 -rpynna cocTaBJweT uohtu nonoBHHy (40 %), ee aojw 
cpeAH AByAOJibHbix — 1 % (Keeley, Rundel, 2003). TaxcoHOMHnecxoe pacnpeaejieHHe 
h pe3yjibTaTbi MOJiexyjwpHbix HCCJie^oBaHHH tchomob c(J)opMHpoBajm oGmenpmMToe 
npeACTaBjieHHe: C 4 -chhapom bo3hhk napamiejibHO h He3aBHCHMO He TOJibKO BHyTpH 
xa^cAoro H3 18 ceMeHCTB, ho Aaace cpeAH npeACTaBHTejieii OTAenbHbix poaob oh mo r 
B03HHKaTb MHO>xecTBO pa3 He3aBHCHMO (Kellogg, 1999; Monson, 1996, 2003). 

Hh oaho m3 yKa3aHHbix ceMeHCTB He othochtca k MOHOTHnHbiM no 3TOMy xoMnjiex- 
cy npH3HaKOB (pnc. 2). MHorae H3 hhx (xpoMe Poaceae , Chenopodiaceae h Aizoa- 
ceae) He coAepacaT h nojiHbiH 3BOJiK>uHOHHbiH pjw C 3 , npoMOxyroHHbie C 3 —C 4 , acnap- 
TaTHbie (NAD-ME), Majiarabie (NADP-ME) C 4 -bhah. Ho o6a 3bojik>ahohho npoABH- 
HyTbix C 4 -CHHApoMa — acnapTarabiH h MajiarawH, xax noxa3aji B03pacraoH aHajiH3 
TaxcoHOB, b xoTopbix ohh BCTpenaiOTCfl (pnc. 1), bo Bcex ceMeiiCTBax hmciot o6mee 
BpeMH cTaHOBjiemM (raMajieii h ap*, 1992; Ehleringer et al., 1997; Kellogg, 1999; Sage, 
2004). AcnapTaTHbiii chhapom, pacnpocTpaHeHHbiii cpeAH npeACTaBHTejieii ceM. Poa¬ 
ceae h 5 ceMeHCTB AsyAOJibHbix ( Chenopodiaceae , Aizoaceae , Amaranthaceae , Euphor- 
biaceae, Caryophyllaceae ), bo3hhx b Hanane MHOueHa (20 — 25 mjih. neT Ha3aA) Ha (J)OHe 
apHAH3auHH h AH(J)(J)epeHUHauHH xnHMaTa. Oh CB5i3aH co CTaHOBjieHHeM pacTHTejib- 
HOCTH nyCTbIHHbIX H C0JI0H4aX0BbIX 6HOMOB (Ta6jl. 1). MaJiaTHblH CHHAPOM, BCTpe- 
HaiomniiCH 6ojiee uinpoxo (bo Bcex 18 ceMeiiCTBax), Taxace HMeeT oAHHaxoBbiii bo3- 
pacT: cTaHOBJieHHe 3toh rpynnw TaxcoHOB othochtca x xoHuy MHOueHa — njiHOue- 
Hy (5 — 8 mjih. jieT Ha3aA, pnc. 2). 3to cooTBeTCTByeT BpeMeHH 3xcnaHCHH caBaHH 
(Ta6ji. 1). 

Kohchho, 3BOJiK>uHOHHbie AarapoBXH, ocoGemio Aajiexne, AOBOJibHO ycjioBHbi h mo- 
ryr co BpeMeHeM yTOHHHTbca. Ho bo mhothx cjiynaax ecTb B 03 M 0 >xH 0 CTb npoBepHTb Aa- 
THpoBxy c npHMeHeHHeM cpa3y Hecxojibxnx mctoahhccxhx noAxoAOB. Hx coBpeMeH- 
Hbiii apceHaji BXjnonaeT nccjieAOBaHHe xpeMHneBbix (Jjhtojihtob, najieoGoTaHHnecxHx 
o6pa3uoB, najieonoHB, nbuibUbi, H30TonHoro cocTaBa 3y6Hbix 3Majieii MJiexonHTaiomHX, 
rjiaBHMM o6pa30M xonbiTHbix (Ta6n. 1). B xanecTBe hctohhhxob HH(J>opMauHH o B03pa- 
CTe HccjieAyeMbix TaxcoHOB oGbihho Hcnojib3yioTC5i 6a3bi AaHHbix, onyGjinxoBaHHbie b 
HHTepHeTe. HanGojiee nojiHaa h HH^opMaraBHaa H3 hhx — The Paleobiology Database 
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PHC. 2. 3B0JIK)UH0HHI»ie pflflbl (j)OTOCHHTeTHHeCKHX CHHflpOMOB B CeMeHCTBaX UBCTKOBtlX paCTCHHH. 

I7o och aocuHec — ceMewcTBa, obojiiouhh 4 )OTOCHHTe3a B KOTOpbix 3aBepuiHJiacb (j)opMHpOBaHHeM C 4 -cHHApOMa; no och 
op,anHaT — B03pacT cxaHOBJieHHJi ceMencTB h (J)OTOCHHTeTHHecKHx chh^pomob: C3, npoMe^cyTOMHoro C3—C4, acnapTaT- 
Horo C4(NAD-ME) h ManaTHoro C 4 (NADPH-ME) (MaTepnajibi naaeoSoTaHnnecKOH jieTonncH) (mjih jieT Ha 3 a. 11 ). 


TAEJ 1 MUA 1 

BpeMfl noHB^eHHfl h sKcnaHCHH TpaBHbix 6homob Ha KOHTHHeHTax 
(m3: UlepeMeTbeB, faMajiew, 2008) 


MecTo 

BpeMH 

noHBJieHMH 

BpeMH 

3KCnaHCMH 

Tun 

TpaB 

Melon 

onpenejieHHH 

Hctohhhk 

HH(J)OpMaU,HM 

EBpa3HMCKaH 

CTenb 

n03,HHHH 30LLCH, 
ojinroueH 

EBpa3HH 

C 3 

063op 

Bradenkamp et al., 
2002 

EBpa3HHCKaH 

CTenb 

MnoueH 

FIJiHoiieH 

Qj 

» 

JTaBpeHKO, 1951 

Uemp h ior Ebpo- 
nbr 

» 

» 

c 3 

ribrnbiieBOH aHa- 
JIH3 

Traverse, 2007 

riepeAHHH A3HH 

PaHHHH MHOLieH 

ri03HHHH MHOLieH 

C 3 

OHTOJIHTbl, H30- 
TonHbiH aHajiH3 

3Majien MJiexo- 

nHT. 

Stromberg et al., 
2007 

Henaji 

Cpe^HHH MHOLieH 

» » 

c 3 /c 4 

flbuibLieBoH aHa- 
J1H3 

Hoorn et al., 2000 
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TABJ1MJJA 1 ( npodojijfcenue) 


’Mecro 

BpeMa 

Bpeiwi 

Tun 

Memzi 

Mctohhhk 

nOHBJieHHH 

3KCnaHCHH 

TpaB 

onpe^ejieHHfl 

HH(J)OpMaUHH 

iflaKHCicaiH 

n03,imHM MHOUeH 

lljlHOUeH 

Q 

M30TonnbiH aHa- 
jih 3 3Majieii MJie- 

KOI1HT. 

Cerling et al., 1997, 
1998 

A(J)raHHCTaH 

» » 


C 3 /C 4 

Mop<j)OJiorHH 3 y- 
6 ob HCKonaeMbix 

MJieKonHT. 

Merceron et al., 
2004 

riaKHdaH 

» » 

FljlHOUeH 

c 4 

rioaBeHHblH H 

H30TonHbiH aHa- 

J1H3 

Quade et al., 1989 
Morgan etal., 1994 

KHTaw, JieccoBoe 
n;iaTo 

FIJiHoueH 

» 

c 4 

riOHBeHHblM H 
nbiJibueBOM aHa- 

JIH3 

Ding, Yang, 2000 
Wang et al., 2006 

TH 6 eTCKoe njiaTo 

» 

» 

C4 

M30TonHbiw aHa- 
JIH3 3y6HbIX 3Ma- 
jiefi MJieKonHT. 

Wang, Ding, 2005 


CeBepHaa AMepHKa 


BejiH&we paBHMHbi 

OjiHroixeH 

MnoueH 


c 3 

<I>HTOJIHTbI 

Stromberg, 2004, 
2005, 2006 

IBejiMKHe paBHHHbi 

» 

» 


C 3 

AnajiH3 najieo- 

no i iB 

Retallack, 1998, 
2004 

BejrwKHepaBHHHbi 

PaHHHH MHOUeH 

ri03^HHH MHOUeH 

c 3 /c 4 

riOMBeHHblH H 

H30TonHbiH aHa- 

JIH3 

Fox, Koch, 2003, 
2004 

BejiHKHe paBHHHbi 


» 

» 

c 4 

0630P 

Anderson, 2006 

BejiHKHe paBHHHbi 

» » 

» 

» 

C 4 

H30TonHbin aHa- 
JIH3 3y6HbIX 3Ma- 
jieri MJieKonHT. 

MacFadden, 2000, 
2005; Cerling et al., 
1998 

BcJIH'KHe paBHHHbi 

BejiHKHe paBHHHbi 

Cpe^HHH MHOlieH 

1103 ( aHHH MHOLieH 

fljiHouen, 

CTOIieH 

fljIHOUeH 

njien- 

c 4 

JlbiJibueBOH aua- 
jiH3,3y6Hbie 3Ma- 
JIH MJieKonHT. 

llajieo6oTaHH l ie- 
cKHe AaHHbie 

Traverse, 2007; 
Wang et al., 1994 

Axelrod, 1975 


fO>KHaa AMepHKa 


ApreHTHHa 

n03jrHHH OJIHrO- 
ueH 

ri03AHHH MHOUeH 

c 3 /c 4 

H30TonHbiu aHa- 
JIH3 3y6HbIX 3Ma- 

jien 

MacFadden, 1997; 
Janis, 2007 

ApreHTHi-ra 

JloaaHHH MHOlieH 

IljIHOUeH 

AcJjpHKa 

c 4 

To xce 

Cerling etal., 1998 

BocTOHHaa 

A(J)pHKa 

OjinroueH 

OjinroueH 

C 3 

JlHTepaTypubiH 

o&3op 

Bredenkamp et al., 
2002 

YraiiAa 

PaHHHH MHOlieH 


C 3 

Flajieo&OTaHHHe- 

ckhc aamibie 

Coopens, Pickford, 
2002 

BocT04Haa 

A(J)pnKa 

CpejlHHH MHOlieH 

PainiHM ruiHouen 

C 4 

JlHTepaTypubiH 

0630p 

Kellogg, 2001 

KeHHH 

» » 

» » 

c 4 

Pl30TonHbiH ana- 

J1H3 3y6HbIX 3Ma- 
Jiefi MJieKonHT. 

Morgan etal., 1994 

Ken ha 

n03HHHH MHOUeH 

n^HoueH, njieii- 
cTouen 

c 4 

To xce 

Cerling etal., 1998; 
2005 
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TABJ 1 HUA 1 ( npodo/iDtcenue ) 


MecTO 

BpCMfl 

nOflBJICHlIfl 

BpeMR 

3KCnaHCHH 

Twn 

TpaB 

Merofl 

onpcaejieHHfl 

Hctomhmk 
HH(J)O pMailH 11 


AbCTpajlHfl 




CpeaHHfi MHoueii 

PaHHHH FUlHOUeH 

C 4 

JlHTepaiypHbiii 

Janis et all., 2004; 





0630P 

Janis, 2007 

Be3 

nejieHHfl Ha kohthhchtm 



3ouen— ojih- 

Il03flHHH MHOUCH 

C 3 

JIiiTepaTypHbiH 

Woodward et al., 


TOUCH 



0630P 

2004 


OJIH TOUCH 

» » 

C 4 

JlHiepaTypHbie 

Retallack, 2001; 





o 63 opbi 

Sage, 2005 


CpeAHHM MHOUCH 

» » 

C 4 

0630 pbl H30T0n- 

Jacobs et al., 1999 





hmx aaHHbix 

Ehleringer, 2005 


(http://paleodb.org/cgi-bin/bridge.pl). B cJiynanx cootbctctbhh aaHHbix, nojiyneHHbix 
pa3HbiMH MeTO^aMM, o6man Ha^e^cHOCTb HH(J>opMauHH noBbimaeTca. Ffo Been cobo- 
KynHocTH ^aHHbix rpynna C 4 -TaKC 0 H 0 B oueHHBaeTCH xax 3Ha4HTejibH0 6ojiee Mojioflaa, 
neM HecneuHajiH3HpoBaHHbie C 3 -TpaBbi, neM npeacTaBHTejiH CAM <J>oTOCHHTeraHe- 
CKoro MeTa6ojiH3Ma, h, exopee Bcero, Boobme caMan MOJioflaa. reorpa<})H4ecxH OHa pac- 
npocTpaHHeTCH ot 3XBaTopa b HanpaBjieHHH 6onee xojio/tHbix ninpoT, He aocTHraa 
50-h napajuiejiH, bo BpeMeHH — ot Hanajia MHoueHa (20 mjih. jieT Ha3aa) Ao HauiHX 
AHeii (Ta6ji. 1). 

CTPYKTyPHO-OyHKUHOHAJIbHAH THnOJIOrHfl C 4 -CHHAPOMOB 

^HarHocTHnecKa^ pjm C 4 -TpaB xopoHapHaa (kranz) aHaroMHJi TxaHen JiHCTa 6buia 
onncaHa Ha 3ape cTpyxTypHo-cjiyHxuHOHajibHbix ero HCCJieflOBaHHH (Haberlandt, 1884). 
/Jojiroe BpeMH cpaBHHTejibHbie HCCjiejjOBaHHa b 3tom HanpaBjieHHH pa3BHBajiHCb xax 
pacuiHpeHHe ennexa TaxcoHOB, y xoTopbix oGxjiaaxa nynxoB cocTaBjieHa H3 3Ha4HTejib- 
ho 6ojiee xpynHbix xjieTox, hqm ocTajibHbie xjictxh Me30(J)HJuia (Metcalfe, Chalk, 1950). 
Hoflxofl, HauejieHHbiii Ha BbmcHeHHe ocoSeHHocTen ee <J)yHxuHOHajibHOH cneijHajiH3a- 
Uhh, CTaji pa3pa6aTbiBaTbca no3>xe. Oh CBH3aH c OTxpbiraeM C 4 -(J)OTOCHHTera4ecxoro 
MeTa6ojiH3Ma (He3roBopoBa, 1956; TapneBCXHH, KapnHjioB, 1963; Hatch, Slack, 1966). 
Tonbxo nocne 3toto BbiHcmmocb, 4T0 oGxjiaaxa ny4X0B y Q-bh^ob npHHijHnHajibHO 
0TjiH4aeTca ot o6xjia,ztxH C 3 -bhaob He tojibxo pa3MepoM xjieTox, ho h hx co,aep>XHMbiM: 
njiacTH^aMH, mhtoxohaphhmh, nepoxcHCOMaMH, BHyTpHXJieT04HbiM pacnpeAejieHHeM h 
CTpyxTypHOH cneuH(J)HX0H opraHejui (KapnHJiOB, 1970; Hatch, Slack, 1970). Tor^a >xe 
6biJia oco3HaHa HeoGxoflHMOCTb 6ojiee aeTajibHOH CTpyxrypHO-tjiyHXLtHOHajibHOH Tuno- 
jiothh, o6jier4aiomeH noHHMaHHe h OTarHOcraxy pa3Hbix BapwaHTOB C 4 -CHH,ztpoMa. 
B 1960—1970-e ro^bi Ha 3tom HanpaBjieHHH 6bum cxoHueHTpnpoBaHbi ycHJiHH mhothx 
aHaTOMOB H (J)H3HOJ!OrOB, paGoTaBlUHX C C 4 -paCTeHHHMH. OHH 3aBepniHJIHCb HeCXOJIbXH- 
mh o6o6maiomHMH THnojiorH4ecxHMH pa6oTaMH b (j)opMe o63opoB CTpyxTypHO-(J)yHX- 
UHOHajibHbix npH3HaxoB HanGojiee pacnpocipaHeHHbix thtob xopoHapHOH aHaTOMHH 
(Carolin et al., 1973, 1975, 1978; Brown, 1977; Bo3HeceHCxaa, raMajieii, 1986; TaMa- 
Jien, Bo3HeceHcxa«, 1986, h ap.). BbiacHHJiocb, hto Ha (J)OHe Gojibinoro pa3Hoo6pa- 
3hh BapnaHTOB CTeneHb corjiacoBaHHOCTH CTpyxTypHbix h 6hoxhmh4CCxhx acnexTOB 
C 4 -(j)OTOCHHTe3a TaxoBa, hto flencTBHTejibHO aaeT B03MO>xHOCTb nojib30BaTbc« CTpyx- 
TypHblMH TeCTaMH AJVL HX flHarHOCTHXH. C03AaHHaa yCHJIHHMH HeCXOJlbXHX HCCJieflO- 
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BaTejibCKHx rpynn THnojionui Bxjnonajia BHyTpHXjieTOHHyio Tonorpacjmio njiacraa h 
MHTOXOHflpHH, HX CTpyXTypHbie OCOGeHHOCTH, HH^CKCbl ipaHajIbHOCTH H H30T0IIH0H 
AHCKpHMMHauHH, cocTaB nepBHHHbix npoayxroB (J)0T0CHHTe3a. Ha pHC. 2 noKa3aHO pac- 
npeAeneHHe no ceMencTBaM ijBeTXOBbix pacTeHHH 4 BeaymHX CTpyxTypHo-<j)yHxijHO- 
HajibHbix ranoB, BbiAejieHHbix no 3thm npn3HaKaM. Tnnojionw flOBOJibHo Ha^axHO 
paGoTajia Ha npoTjnxeHHH nojiyBexa h, no-BH^HMOMy, MoaceT npoflOjnxaTb ycnenmo 
Hcnojib30BaTbc« n AaJibine. Te ranbi, KOTopbie Gbijih Tor^a BbmeneHbi h onncaHbi, noa- 
TBep^eHbi MHorHMH nocjieayiomHMH paGoTaMH c C 4 -pacTeHiwMH (Dengler, Nelson, 
1999; Voznesenskaya et al., 1999, 2006, 2007; Jacobs, 2001; Sage, 2002, 2004, h ,zjp.). 
Hx xoppexuiw, ecjiH h nponcxo^njia, to orpaHHHHBajiacb aeTajniMH. BbmejieHHbie no 
CTpyKType n Ghoxhmhhccxhm xapaxTepnCTHKaM rpynnbi C 4 -TpaB CTajin npe^MeTOM 

OXCHBJieHHOH flHCXyCCHH npoGjieM HX 3KOJ10THH H 3BOJ1IOIJHH B KOHTCKCTe CTaHOBJie- 

hhh TpaBHbix 3KOCHCTeM (Ehleringer et al., 1997; Sage, 2001, 2004; Keeley, Rundel, 
2003; Ehleringer, 2005; Edwards, Still, 2008, h ap.). 

KOPOHAPHAH CTPYKTYPA — KACKAR KJ1ETOK 
HJ1H MEMEPAHHbIX KOMI1APTMEHTOB? 

Bonpocbi k CTpyicrypHOH ,zjHarH 0 CTHxe Heo^H^aHHo noaBHjiHCb no MarepHajiaM hc- 
cjie^oBaHHH npoMe^yTOHHbix C 3 —C 4 -bhaob CBeflOHflHoro pa^a (Suaeda aralocaspica , 
Bienertia cycloptera ), He HMeiomHX thhhhhoh abypwhoh KopoHbi, ho npoaBjnnomHx 
npH3HaKH C 4 -(J)OTOCHHTeTHHeCKOrO MeTa6oJlH3Ma no HHfleXCaM H30TOnHOH flHCXpHMH- 

HaijHH (Freitag, Stichler, 2000, 2002). 3to crano noBo^OM rjvl comhchhh, Tax jih yyK 
o6«3aTejibHa xopoHapHaa aHaTOMi vi rjiz C 4 -<|)0T0CHHTe3a (Voznesenskaya et al., 2001; 
Sage, 2002). Bo3HHKinee b ancxyccHH HeflOBepne k CTpyxTypHOH flHarHocraxe 3acTaBH- 
jio eme pa3 BepHyTbca x 3toh TeMe. nocne 6onee aeTajibHoro aHajiH3a BbwcHHjiocb, hto 
h y 3thx bhaob ecTb flBe nonyjiHUHH xooneparaBHO (JtyHxijHOHHpyiomHX no xacxa^Ho- 
My npHHUHny xjioponjiacTOB, ho jioxajiH30BaHHbie He b A»yx pa3Hbix xneTxax, a b pa3- 
hmx xoMnapTMemax oahoh (Edwards et al., 2004; Voznesenskaya et al., 2006). «OflHo- 
xjieTOHHbiH» C 4 -4>OTocHHTeTHHecxHH annapaT 3thx pacTeHHH b otjihhhc ot oGbiHHoro 
flJIH XOpOHapHOH aHaTOMHH «AByXXJieTOHHOrO», JIHIIIHHH pa3 nOATBepAHJl, HTO fleJIO He B 
HHCJie xneTox, a b HHCJie MeMGpaHHbix xoMnapTMeHTOB rjvl xjioponjiacTOB, ynacTByio- 
mnx b yrjiexHCJioTHOM xacxaae. no^Bejia He CTpyxTypHaa AHaraocraxa, a cymecTByio- 
maa xjieTOHHaa napa^HTMa. OHa oxa3ajiacb He cnocoGHon j&Tb npaBHjibHoe oGtacHe- 
HHe HOBbIM (J)aXTaM. 

Pa3Be xjieTOHHbie oGojiohxh Tax yyK BaacHbi b xanecTBe rpaHHU pa3flejia xoMnapT- 
MemoB? 3toh (J>yHxuHeH b nojiHOM oGteMe oGjia^aiOT TOJibxo MeM6pam>i. Hx Tonorpa- 
4>H5I nOABH^CHa H XOHTpOJIHpyeTCfl TOHCe He XJieTOHHbIMH oGoJIOHXaMH, a aXTOMH03HHO- 
BbiM uHTocxejieTOM. noxa3aHO, hto noji«pH3auHH xjioponjiacTOB h BaxyojieH, ctojib 
xapaxTepHaa fljia xneTox oGxjiaflXH Been rpynnbi C 4 -pacTeHHH, jierxo MoaceT 6biTb Hapy- 
IIieHa HHTHGHTOpaMH aXTOMH03HHOBOH nOflBH>XHOCTH (UHTOXaJia3HHOM D, JiaTpHHCy- 

jihhom B: Leibe, Menzel, 1995; Kandasamy, Meagher, 1999). OHGpHJiJibi uHTocxeneTa 
MoryT GbiTb 3axpenjieHbi TOJibxo Ha uHTonjia3MaraHecxHx MeM6paHax, njia3MaraHecxoH 
H 3 HflOnJia 3 MaTHHeCXOH. O B3aHMOAeHCTBHH MeMGpaH XjioponjiacTOB C aXTOMH03HHO- 
BblMH (J)H6pHJUiaMH ABHHbIX HCT, HO H3BCCTHO, HTO HX nOflBHHCHOCTb 3aBHCHMa OT COXpa- 

meHHH UHToexejieTa (Gray et al., 2001; Kwok, Hanson, 2004). KoHTponb noABH^Hoern 
3HAonjia3MaTHHecxoro peTHxyjiyMa axTOMH03HHOBbiM UHTocxejieTOM yGe^HTejibHo h 
MHoroxpaTno AOxa3aH (Menzel, 1994; Hepler, Gunning, 1998). CjieAOBaTejibHo, ecjiH 
xjioponjiacTbi HaxoAHTca BHyTpn 3H,aonjia3MaTHHecxoro peraxyjiyMa (raManen, 2004, 
2006), TO nOflBHECHOCTb H nOJI5ipH3aiJHH XjioponjiacTOB MoryT 6bITb BTOpHHHbl OTHOCH- 
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TenbHo noflBH>KHocTH 3HAonjia3MaraHecKoro peTHKynyMa (Leibe, Menzel, 1995; Gun¬ 
ning, 2005). 

Eme oflHa rpynna CBHAeTejibCTB b nojib3y pa3AejibHOH KOMnapTMeHTaijHH rpynn 
xJioponjiacTOB h hx jioKajnoaijHH BHyTpH 3H,aonjia3MaTHHecKoro peTHKynyMa, othoch- 
Moro k 3JieMCHTaM BaxyoMa, — HeoAHopoAHOCTb uhtoxhmhhcckoh oxpacKH BaxyojieH 
KJieTOK oOxjiaAKH (Edwards et al., 2004). MeTOAaMH miToxHMHHecKoro oxpawHBaHHa 
noflTBepxmeHo HajiHHHe b 3thx KJieTKax HecKOJibKHx H30JiHpoBaHHbix BaKyojiapHbix ch- 
cTeM, hto nonyTHO noATBepamaeT h rnnoTe3y jioxajiH3auHH XJioponjiacTOB b Baxyojiap- 
Hbix cerax. OOHapyxceHHbie 3 thm mctoaom ABe chctcmm BaKyojien b KJieTKax oAHomie- 
TOHHOH KOpOHbl MOryT 6bITb 3KBHBaJieHTHbI flByM THnaM KJieTOK B ABOHHOH KOpOHe. 
TaKHM o6pa30M, HecKOJibKO bhaob CBeflOHflHoro paAa H3 ceM. Chenopodiaceae Ha- 
iii jih CBoe MecTO b prny npoMexcyTOHHbix, cxopee, Aaace HanajibHbix 3TanoB obojiiouhh 
C 4 -CHHApoMa, Kor^a KOMnapTMeHTauna XJioponjiacTOB h hx (JiyHKUHOHajibHaa ah(J)- 
<j)epeHitfiaijHH yace coctohjihcb, KacKaA yrjieKHCJiOTHoro KOHijeHTpHpoBaHHa yace 3any- 
meH, ho KopoHapHaa aHaTOMHa nojiHocTbio eme He o(J>opMJieHa. Cyjyi no HHAeKcaM ah- 
CKpHMHHauwH, AByKJieTOHHaa KopoHapHaa aHaTOMHH CTajia Gojiee npoABHHyTbiM h cne- 
imajiH3HpoBaHHbiM BapnaHTOM oraocHTejibHo OAHOKJieTOHHOH (Edwards et al., 2004; 
Tipple, Pagani, 2007). B xoAe 3Toro npeo6pa30BaHHa npHHimn KOMnapTMeHTaijHH h no- 
cJieAOBaTejibHoro ynacTHa A»yx rpynn XJioponjiacTOB b KoonepaTHBHOM (j)OTOCHHTe3e 
coxpaHeH h ycHjieH. 


npoME^cyTOMHbiE c 3 —c 4 -rpynnbi tpab 

CpeAH bhaob CBeAOHAHoro paAa cymecTByeT aobojibho Oojibiuoe pa3HOo6pa3He 
npoMeacyTOHHbix, t. e. He BnojiHe cocToaBiimxca BapwaHTOB KopoHapHofi CTpyKTypbi 
(Fraitag, Stichler, 2000; Voznesenskaya et al., 2007). Bo3MoacHOCTb hx Ha6jnoAeHH« b 
3toh h Apyrnx 4>HJioreHeTH4ecKHX jiHHHax ceM. Chenopodiaceae — Gojibinaa yAana AJia 
HccjieAOBaTejien. HHTepec Bbi3biBaeT, cxopee, Bonpoc, noneMy b Apyrnx ceMeHCTBax 
AByAOJIbHbIX HJIH OAHOAOJIbHbIX BapHaHT OAHOKJieTOHHOH KpaHIJ-aHaTOMHH, nOAoOHblH 
Ha6AK>AaeMOMy y HexoTopbix npeACTaBHTejien CBeAOHAHoro paAa, b xoAe 3bojik>hhh He 
bo3hhk? Hjih noKa He oGHapyaceH? AAanraBHbiH napajuiejiH3M CTaHOBjieHna C 4 -chha- 
poMa b pa3Hbix ceMeHCTBax hccomhchho ecTb. A6cojiiotho nojiHbiM oh 6biTb He MoaceT. 
Ha Marepnajie npeACTaBHTejien oahoto TOjibKo poAa Flaveria (Asteraceae ) oGHapy- 
aceHO HecKOJibKO He3aBHCHMbix no npoHCxoacAeHHio C 4 -<j)HJioreHeTHHecKHX BeTBeii 
(Monson, 1996, 2003). B 3tom ceMeiicTBe ecTb h HecKOJibKO BapiiaHTOB npoMeacyTon- 
hhx C 3 —C 4 -bhaob, aHajiorHHHbix KOTopbiM HeT b Apyrnx ceMeHCTBax. Cbo a oco6aa 
cepna BapnaHTOB npoMeacyTOHHbix h cocToaBinnxca C 4 -pacTeHHH HaimeHa b ceMeHCT¬ 
Bax Brassicaceae , Zygophyllaceae , Scrophulariaceae h yac TeM 6oJiee y 3JiaKOB (pnc. 2; 
Ueno, 1992; Thole, Rawsthome, 2003; Ueno et al., 2006). Bo3MoacHo, 3to onpaBAMBaeT 
Ty ocTopoacHOCTb, c KOTopofi MHorne HCCJieAOBaTejiH, b tom HHCJie h coTpyAHHKH uiko- 
jibi A. T. MoKpoHocoBa, oraocnjiHCb k npoBeACHHK) aHajioniH MeacAy C 4 -rpynnaMH oa- 
HOAOJibHbix h AsyAOJibHbix pacreHHH (Mokpohocob, 1971; nbaHKOB h AP-, 1992; Ehle- 
ringer et al., 1997). npn paccMOTpeHHH napajmejibHbix paAOB BHyTpH ceMencTB KaacAO- 
ro H3 3THX KJiaCCOB npHHHHOH HenOJIHOrO HX COOTBeTCTBHa MOryT 6bITb OCoGeHHOCTH 
ropH30HTaJIbHbIX 3KOTOnHHeCKHX paAOB, HJIH He6oJIbUIHe pa3JIHHHa B B03paCTe ce- 
MeiiCTB, h HecxoacecTb npeABapaionmx (J)HJioreHeTHHecKHH nepexoA k KopoHapHOH aHa- 
TOMHH H C 4 -(J)OTOCHHTe3y CTpyKTyp JIHCTa H ero (J)yHKUHOHaJIbHbIX COCTOaHHH. 

KopoHapHbix C 4 -bhaob Bcero hcckojibko Tbican. JIorHHHO 6biJio 6bi AonycraTb, hto 
b nepexoAHOM C 3 — C 4 -cocToaHHH hx MoaceT 6biTb He MeHbine, b tom HHCJie h b ceMencT- 
Bax, TpaAHUHOHHo He HCCJieAyeMbix Ha 3tot npeAMeT. nepBOHanajibHaa KOHuemma, 
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awarHOCTHKa h pacneTbi hhcachhocth CTpoHJiHCb Ha npH3Haicax yxce cocTOABiueiicfl 
KopoHapHOH aHaTOMHH hjih Ghoxhmhhcckoh cneuH(J)HKH. Te ceMencTBa, rAe ee hct, 
MorjiH He nofl 03 peBaTbCH h He npoBepuTbca Ha GnoxHMHHecKHe npH3HaKH C 4 -(J)oto- 
CHHTe3a. He noABepraAHCb ohh h AHCKpHMHHaijHOHHOMy aHajiH3y. KcTara, hhackc ah- 
CKpHMHHaUHH y MHOrHX BHAOB CBCAOHAHOTO pH^a TO)Ke HeBHHTHblH (y npeACTaBHTeJieH 
poAa Bienertia , HanpHMep). MHorne H3 3thx pacTeHHH He hmciot h a pyrnx TecTOBbix 
xapaicrepHCTHK C 4 -pacTeHHH, b hbcthocth hx noBbimeHHOH npoAyKTHBHOcra. no Ha- 
iiiHM Ha6jHO,aeHHHM b cojioHHaicax ApapaTCKOH aoahhbi npoMOKyTOHHbie bhabi po- 
AOB Suaeda h Bienertia He npoAyKTHBHee, HeM C 3 -coaahkh. AcnapTarabie (HA^-ME) 
coaahkh Boo6me He o6jiaAaK)T bbicokoh npoAyKTHBHocTbio, KOTopaa He coneTaeTca c 
BbicoKOH cojieycTOHHHBOCTbK), npoMeacyTOHHbie C 3 —C 4 -BHAbi TeM 6ojiee. Oahhm cjio- 
bom, ecTb BnenaTJieHHe, hto y rpynnbi npoMeacyTOHHbix bhaob rnaHCbi AonoAHATbca 
h pacuinpHTbCH MOiyr 6biTb Bbirne, neM y rpynnbi KJiaccHHecKHX C 4 -pacTeHHH (Kopo- 
HapHafl aHaTOMHH + OTHCTAHBblH AHMOp<})H3M XJIOponJiaCTOB + HHACKC AHCKpHMHHa- 

UHH Bbirne -15). 

OAKTOPbl 3BOJIIOUHH H MEXAHH3MbI AflAnTOrEHE3A 

IlapajiJiejibHoe h He3aBHCHMoe CTaHOBJieHHe oAHHaKOBbix CTpyKTypHo-^yHKUHO- 

HaJIbHblX CHHApOMOB B HepOACTBeHHbIX TaKCOHaX (Ta6n. 1; pHC. 2)-OHeHb CHAbHblH 

apryMeHT b nonb3y aAanraBHoro hx npoHCxoHCAeHHH b otbct Ha ecjin He rjioGajibHoe, 
TO AOCTaTOHHO lllHpOKOMaClIITaSHOe H3MeHeHHe (J)aKTOpOB CpeAM oGHTaHHH. npHHUH- 
nnajibHO HOBoe cbohctbo KooneparaBHoro (j)OTOCHHTe3a, b kotopom nooTanHO npHHH- 
MaiOT ynacrae jxbq rpynnbi xjioponnacTOB, — npeABapHTejibHoe CBH3biBaHHe h kohuch- 
TpnpoBaHiie yrjieKHCJioTbi. Ha 3 tom ochobbhhh BbiABHHyra ranoTe3a, npeAnonaraio- 
man, hto KopoHapHaa aHaTOMHH h C 4 -4)otochhtc 3 — aAanraBHHH otbct Ha CHHxceHHe b 
MHO ueHe (h b KaiiH03oe b ijenoM) KOHijeHTpaijHH yrjieKHCJioTbi b aTMoccjiepe (Ehleringer 
et al., 1997; Ehleringer, Cerling, 2002; Sage, 2004). noATBepacAeHHH TOMy, hto kohuch- 
TpauHH yrjieKHCJioTbi HMena tchachuhio MeHHTbCH b KafiH03oe b 3tom HanpaBneHHH h 
A ocrarjia b njiHoueHe h nneiicToueHe kphthhcckhx aab (j>0T0CHHTe3a 3HaneHHH, Aocra- 
tohho (Eop3eHKOBa, 1992; Culver, Rawson, 2000; Keeley, Rundel, 2003; Ehleringer, 
2005). B ueJioM 3Ta rnnoTe3a He Bbi3biBaeT comhchhh, xoth y Hee ecTb npoGneMbi. 

HenoHHrao, KaK motjio cnyHHTbcn, hto otbctom Ha crojib rjioOajibHoe H 3 MeHeHne 
cTan ,aAanToreHe3 Bcero 1 % bhaob AByAOJibHbix. noneMy 99 % bhaob npoAOJiacajm 
3KHTb h 4>0T0CHHTe3Hp0BaTb oSbiHHbiM o6pa30M, He 3aMenan 3 toh nepeMeHbi? He no- 
TOMy ah, hto Oojibinan nacTb HbiHe cymecTByioiunx bhaob h k TOMy BpeMeHH y>Ke cy- 
mecTBOBajia KaK c<|>opMHpoBaHHbie TaKcoHbi, KOTopbie H3MeHHTbcn yace He motah. KaK b 
oHToreHe3e pacreHHH, TaK h b (}>HAoreHe3e TaKcoHa npH3HaKH nnacTHHHbi toamco b mo- 
AOAOM B03paCTe, B nepHOA CTaHOBAeHHH (npHHUHn lOBeHHJIbHOH nnaCTHHHOCTH). no- 
cjie Toro KaK Bee npH3HaKH caohchahcb b paBHOBecHyio CHCTeMy, TaKCOH cijiopMHpoBaH, 
aAanToreHe3 3aKOHneH. ^ajiee aAanTHBHbie npeo6pa30BaHHH AonycTHMbi b bhac HopM 
peaKUHH, He Hapyrnaioiunx CHCTeMHbix CBH3en npH3HaKOB TaKcoHa. KanecTBeHHbie npe- 
o6pa30BaHHH CTaHOBHTCH HeB03MOXCHbIMH (B npOTHBHOM CAynae nOHBAHeTCH HOBblH 

TaKCOH). JX pyroro oGbHCHeHHH OTpaxceHHH npn3HaKaMH TaKcoHa KAHMaTHnecKoii cne- 

Uh 4>HKH He CTOAbKO COBpeMCHHOH erO 3KOHH1HH, CKOAbKO 3nOXH eTO CTaHOBAeHHH Hail- 
TH HeB03MOACHO. 3HaHHT, OTpearHpOBBTb Ha H3MeHeHHA CpeAbI MOTAH TOAbKO Te TaKCO- 
Hbl, KOTopbie HaXOAHAHCb B CTBAHH (J)OpMHpOBaHHA B TOT nepHOA, H HX, KaK OKa3aAOCb, 
6 mao He TaK MHoro — Bcero HecKOAbKo tmcah bhaob, 1 % HbiHe cymecTByiomux A»y- 
AOAbHblX H 40 % OAHOAOAbHbIX. Ho-BHAHMOMy, OHH npHHaAAOKBT K nOCACAHCH 3Ha- 
HHTeAbHOH BOAHe TaxcoHO- h aAanToreHe3a TpaB. 
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OcTajibHbie, paHee c(J>opMHpoBaHHbie h oTHOcamneca k rpynne C 3 -TpaB bh^m, He 
BbiMepjiH, He HC4e3JiH c jiHua iuiaHeTbi. rioHeMy hhx CHTyai|H» c ac(J)huhtom yrnr- 
KHCJioTbi He CTajia xpHTHnecxoH? H 6biJia jih OHa paBHO kphthhcckoh b pa3Hbix 3 kot©v 
nax? Cxopee Bcero, noMHMo rjioGajibHoro h, cjieaoBaTejibHo, <j)OHOBoro (JmxTopai ran*- 
xceHHH KOHueHTpauHH yrjieKHCJiOTbi b aTMoc(J)epe, cymecTBOBajiH KaKHe-To AonojiHBr- 
TejibHbie, MeHee rnoGajibHbie oGcToaTejibCTBa juia CTaHOBJieHHa TaiccoHOB, oTHocHiaajimaai 
k rpynne C 4 -pacTeHHH. 

CnncKH C 3 - h C 4 -TpaB c caMoro Hanajia He BbimaaejiH cjiynaHHMMH. IlapajuiejibHoe 
h He3aBHCHMoe noHBjieHHe C 4 -(J)OTOCHHTe3a cpa3y b HecKOJibKHx ceMeiicTBax o^ho- 
.zjojibHbix h AsyAOJibHbix He ocTaBJiHno coMHeHHH b tom, hto C 4 -(J)OTocHHTe3 erraorarir- 
ca k npoHBJieHHHM xjiHMamHecKoro a,zjanToreHe 3 a. AHajiH3 reorpa(J)HHecKoro pacnpe- 
.aejieHHH C 4 -pacTeHHH npHBeji k 3axjnoHeHHio, hto Bee ohh — o6HTaTejiH apH^Hbix axo- 
TonoB, a GojibniHHCTBO — acapKHX h apH^Hbix 3KOTonoB hh3khx uiHpoT (Ehleringer,. 
Cerling, 2002; Ehleringer, 2005). HeoGxoflHMOCTb xacKa^Horo xoHijeHTpHpoBaHHa yr- 

JieKHCJlOTbl B npouecce <})OTOCHHTe3a B 3TOH 30He MOrjia B03HHKHyTb He TOJIbXO B CBJBH 
co cHH^ceHHeM oGmeii ee KOHijeHTpauHH b aTMOC(J>epe, ho, hto eme 6onee Bepoarao, 
BHyTpn jiwcTa. 

YcTbHHHbiH annapaT jiHCTa othochtch k c<j>epe xoHTpojia KCHjieMHoro TpaHcnoprau 
OyHKUHOHHpOBaHHe yCTbHU nOJIHOCTbK) 3aBHCHMO OT Hero. 3aKpbIBaHHe yCTbHU B3Kap- 
khh nepHOfl BpeMeHH cyTOK aBJiaeTca HeH36e^HOH peaKuneH Ha boahmh ,ae(J>Hi$jFF cpe- 
j\h i o6nTaHHH. XapaKTepHoe Been 3toh rpynnw pacTeHHH, aaace rji* ManaTHbix C 4 

(NADPH-ME)-bhaob, 6onee hjih MeHee 3aKpbiToe coctohhhc ycTbwu ahcm — nperpa.ua 
,zyia nocTynneHHH yrjieKHCJiOTbi b TKaHH JiHCTa, Kaxoii 6m hh 6bwa ee xoHueHTpaijHa b 
aTMOC(J)epe. H 3TO AOnOJIHHTeJlbHMH H OHeHb MOlHHblH (J)aKTOp JIHMHTHpOBaHHa 
cHHTe3a. noaTOMy KJiHMaTHHecKHM (JmxTopoM, HHHUHHpoBaBiiiHM a^anraBHoe nOSRJie- 
HHe C 4 -bhaob, Momo 6biTb noKajibHoe HCcymeHHe KJiHMaTa. Oho Hanajiocb b ojmroijeHe 
h npoflOJiHcajiocb b MwoueHe, njmoijeHe h nneiiCTOueHe, npoflOJiacaeTca, no-BHflHMOMy, 
h cennac. 3to npHBejio k noaBjieHHio h nporpeccHBHOMy pa3BHTHK) TeppHTopHH c bmco- 
khm HH^eKcoM apHflHocra h ypoBHeM hhcojihijhh 6onee 20 KKaji/M 2 . PacnpocTpaHeHHe 
C 4 -(J)0T0CHHTe3a cpe^H oGHTaTejieH Taxnx MecT — apryMeHT b nonb3y Gojibineii 3HanH- 
MOCTH (J)aKTOpa apHOTOCTH flJia CTaHOBJieHHa C 4 -CHHApOMa. AcCOUHHpyiOmeHCH C HUM 
no BpeMeHH oGiuhh yrjieKHCJiOTHbm ac(J)huht b aTMoc<j>epe, 3KcnaHcna xonbirabix, no- 
HBJieHHe nejiOBeKa h aHTponoreHHbix noxcapoB, eme HexoTopbie (jmxTopbi, oGcyaytae- 
Mbie b jiHTeparype (Sage, 2004, 2005; Ehleringer, 2005; Keeley, Rundel, 2005; Tipple, 
Pagani, 2007), MoryT paccMarpHBaTbca, cxopee, xa k conyTCTByiomne, Beaymaa ponb 
6e3ycnoBHO npHHa,zyie)xajia (jmxTopy apHflH3aijHH KJiHMaTa b xaHH03oe (Eop3eHKOBa, 
1992; Gibbs et al., 1999; Zachos et al., 2001; HyMaxoB, 2004). 

nOHEMY TOJIbKO C 4 -TPABbI? 

rioneMy cpe^H C 4 -pacTeHHH npaKranecxH He OKa3ajiocb aepeBbeB — Bonpoc, Tpa^H- 
uiHOHHO o6cya(AaeMbiH b o63opax (Sage, 2001, 2004; Keeley, Rundel, 2005; Tipple, Pa¬ 
gani, 2007; Edwards, Still, 2008, h ap.) h He HaxoziamHH noxa nojiHOueHHoro o6i>acHe- 
Hna. HacTb HCCjieflOBaTejieH npH^epacHBaeTca aaace mhchhh, hto h3bcctho cjihuixom 
Majio h ^OBOJibHO cnopHbix npHMepoB C 4 -AepeBbeB tojibko noTOMy, hto hx 3bojhoijhoh- 
Hoe npeo6pa30BaHHe b 3tom HanpaBjieHHH eme tojibxo HanmiaeTca. «C 4 -Jieca — BnojiHe 
Bepoaraaa h HeaajieKaa nepcnexTHBa, xoTopaa pa^HxajibHO h3mchht pacTHTejibHbifi no- 
xpoB h 6Hoc(J>epy b uejioM b 6y^ymeM» (Sage, 2004). B KanecTBe nepBoro BecraHKa rpa- 
AymHx nepeMeH npHBOAHTca KpoHOo6pa3yiomHe ApeBecHbie bham H3 ceM. Euphor- 
biaceae (Chamaesyce forbesii , C. olowaluana : Pearcy et al., 1987). 
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no MaTepwajiaM najieoOoTaHHHecxoH jictoiihch CTaHOBJieHHe m>me cymecTByiomHx 
bhaob apeBecHoro ra6HTyca othochtch k 6onee aajiexoMy nponuiOMy, k Mejiy h aoueHy, 
xoraa KJiHMaT riJianeTbi 6biJi 3HaHHTejibHO 6ojiee GjiaronpmiTHbiM j\jih pacTeHHH: oh 6biJi 
6ojiee TenjibiM, BJia>KHbiM h coneTajica c OTHOCHTejibHO bhcokoh xoHueHTpaimeH yme- 
KHCJioTbi b aTMOC(J>epe (nepnoa «TenjioH 6noc(j)epbi»: AxMeTbeB, 2004; HyMaxoB, 2004; 
puc. 1). no Mepe o6mero noxojioflaHHa h AH(J)(J)epeHUHpoBaHHoro HccymeHHa KJiHMaTa 
b ojinroueHe h eme 6ojiee b MHoueHe jiecHbie 6homm cMemuiHCb TpaBHHMH (Ta6ji. 1). 
ECTeCTBeHHO, HHKaKHX HOBbIX flpeBeCHbIX TaKCOHOB B 3TO BpeMfl nOUBHTbCfl y^e He MOr- 
jio. najieoOoTaHHHecKHe Haxo^KH CBHfleTejibCTByiOT o tom ace: b najieoGoTaHHnecxoH 
jieTonHCH HeT apeBecHbix TaxcoHOB B03pacTa ojiHroueHa h tcm Gojiee MHOijeHa (The Pa¬ 
leobiology Database, http://paleodb.org/cgi-bin/bridge.pl). C/raHOBJieHHe h sxcnaHCHu 
GojibuiHHCTBa TpaBHHHCTbix TaxcoHOB, HaoGopoT, othochtch xaK pa3 k 3TOMy nepHOAy. 
noHBJiaiomHecH b 3tot nepnoa C 4 -TaKCOHbi BCTpenaioTCfl tojibko cpe^H TpaB. ^e>Kyp- 
Hbie ABa-Tpw npHMepa jjpeBecHbix hjih KycTapHHKOBbix C 4 -bh,zjob b ceM. Chenopodia- 
ceae (Haloxilon aphyllum , Atriplex canescens\ Pyankov et al., 1999) h Poligonaceae 
(Calligonum sp.: Winter, 1981), CKopee, no^TBep^aiOT npaBHJibHOCTb Taxoro oObHCHe- 
hhh: ohh othochtch k BTopHHHO-apeBecHbiM (J)opMaM h B03pacT hx Taxon >xe hjih .zjaace 
eme MOJioace, neM C 4 -TpaB (Sage, 2001 ; Ehleringer, 2005). TaKHM o6pa30M, Bee Hbme H3- 
BecTHbie C 4 -TaKCOHbi oraocaTca Bce-TaKH x anonjiacraoH jihhhh 3bojik>li;hh TpaB, koto- 
paa B03HHKJia b KOHije ojiHromeHa—Hanajie MHOijeHa (TaMajieH h ap., 2008). EbiTb CTap- 
rne Hee ohh e^Ba jih MoryT. K 3TOMy BpeMeHH (20 mjih. jieT Ha3a,a) Bee ApeBecHbie ^By- 
aojibHbie y>xe Gbijih c(J>opMHpoBaHbi. Hh o^hoh hoboh hx jihhhh co BpeMeH najieoreHa 
He noaBHJiocb. 


TPABbI BbICOKHX H HH3KHX IHHPOT 

TpaBHbie 3xocHCTeMbi OTxpbiTbix paBHHH, npHinefliuHe Ha CMeHy jiecHbiM, noaBH- 
JIHCb B CBH3H C pa3BHTHCM yCTOHHHBOH TeH^eHIJHH nOXOJIOflaHHfl H HCCyilieHHH KJiHMa¬ 
Ta b ojinroueHe h MHOueHe (Eop3eHKOBa, 1992; Bredenkamp et al., 2002; Sage, 2004; Eh¬ 
leringer, 2005). B CB5I3H C 3THMH npOIjeCCaMH nOUBHJIHCb 3HaHHTeJIbHbie TeppHTopHH, 
HenpHro^Hbie pjiz jiecHbix coo6mecTB, h cooTBeTCTByiomHe hm rpynnbi cneijHajiH3H- 
poBaHHbix TpaB, HecnocoGHbie x oGmaHHio b cocTaBe JiecHbix cooGmecTB (pnc. 3). 
Ohh cneuHajiH3HpoBaHbi jx jw oGmaHM b cocTaBe OTxpbiTbix TpaBHbix cooGmecTB 
(pnc. 4). H ohh He motjih 6biTb oflHHaKOBbiMH Ha pa3Hbix uinpoTax: aAanraBHbie npo- 
ueccbi b ycjiOBHax xojio^a h cyxocra conpaaceHHoii c weapon CTOJib pa3JiHHHbi, hto onpe- 
AejiHJiH CTaHOBJieHHe h axcnaHCHio TpaBHbix cooGmecTB xojio^Hbix h acapKHx paB¬ 
HHH. Hx AOMHHaHTaMH oxa3ajiHCb pacTeHHH, npHHamieacamHe x pa^HKajibHo pa3JiH4- 
hmm a^anTHBHbiM THnaM h TaxcoHOMHHecxHM rpynnaM (Ta6ji. 2). Ahthtc3oh jura. 
C 4 -TpaB CTajiH He npHMHTHBHbie hx C 3 -npeAmecTBeHHHKH, a He MeHee cneunajiH3Hpo- 
BaHHbie TpaBbi, 6jih3khc hm no BpeMeHH CTaHOBJieHHa (TaMajieH, 1990, 2004). A^an- 
ToreHe3 o6enx rpynn cjie^yeT paccMaTpHBaTb BMecTe xax flBe flHBepreHTHbie jihhhh 
3bojik)uhh TpaB (pnc. 4). 06e bo3hhkjih Ha nocjie,zmeH BOJiHe a,aanToreHe3a, oflHa— xax 
OTBeT Ha noxojioAaHHe KJiHMaTa, apyraa — Ha ero apHflH3auHio. HecMOTpa Ha rjio6ajib- 
hhh xapaKTep KJiHMaTHnecxHX nepeMeH, h tot h apyroii npomeccbi npoHCXomuin ao- 
CTaTOHHO JlOKaJIbHO. 

TpaBbi »apxHx paBHHH. OTJiHHHTejibHbiH npH3HaK — C 4 -chhapom. Oh o6Ha- 
pyaceH b 18 ceMencTBax, 487 po^ax, y 7300 bhaob (Ta6ji. 2, npaBbin CTOJiGeu). Kacxaa- 
HbiH MexaHH3M KOHu;eHTpauHH yrjiexHCJioTbi xoMneHCHpyeT ee HH3xyio xoHueHTpauHio 
BHyTpH TKaHeH JIHCTa B CBH3H C 3axpbITbIMH )KapOH H BO^HblM Ae(J)HUHTOM yCTbHUiaMH. 
TeMnepaTypHbie xpHBbie (J)OTOCHHTe3a y 3Toh rpynnbi TpaB HaxoflUTCH b oGjiacra 3Ha4H- 
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Phc. 3. 3Tam»i KJiHMaTHHecKoro aaariToreHe3a pacTHTejitHoro noKpoBa roiaHeTM. 

a — pacnpocTpaHeHne MeraTepMajibHbix ^03KaeBbix h MyccoHHbix jiecoB b no3AHeM naneoueHe—paHHeM aoueHe (no: 
Morley, 2007, c H3MeHeHHHMH), 6 — pacnpocTpaHenne C 3 - m C 4 -TpaB (no: Ehleringer, 2005, c H3MeHeHHHMn). 


TejibHO 6ojiee bmcokhx TeMnepaTyp, hcm y C 3 -TpaB (Ehleringer et al., 1997; Ehleringer, 
Cerling, 2002). Bhomm c HaH6ojiee bmcokoh KOHijeHTpauHeH C 4 -TpaB — caBaHHbi, nyc- 

TblHH, COJIOHHaKH - pacnOJ10)KeHbI B o6jiaCTH HH3KHX IIIHpOT. Ha reoOOTaHHHeCKOH 

KapTe oTHeTJiMBO BH^eH rpa^neHT pacnpocrpaHeHHH C 4 -TpaB: cmDKeHHe BCTpenae- 
MOCTH OT TpOnHKOB K GoJiee BbICOKHM IIlHpOTaM (pHC. 3, 6). no HanpaBJieHHK) K nojno- 
caM ohh nocTeneHHO CMeiraioTCfl C 3 -TpaBaMH, nojiHocTbio Hcne3aa Bbime 50 -h napajme- 
jih (Ehleringer, 2005). Hx BCTpenaeiviocTb na^aeT h no Mepe nofl'beMa b ropw, Ha 6ojib- 
lUHX BbICOTaX OHH HCKJlIOHHTeJIbHO pe^KH. OTKpbITbie 7KQ, T. e. TpaBHbie C 006 meCTBa, 
3aHHMaiOT 6ojibuiHe TeppHTopHH h b bmcokhx uiHpoTax, h b ropax. KaKHe rpynnbi cne- 
UHaJIH3HpOBaHHbIX TpaB CTaHOBHTCH flOMHHHpyiOmHMH, npHXOflfl Ha CMeHy C 4 -TpaBaM 
b 30Hax Gojiee xojioflHoro KJiHMaTa? 

TpaBbi xojioahmx paBHHH. KoHTpacTHaa k C 4 -TpaBaM rpynna MeHee H3BecT- 
Ha. B nocBameHHOH C 4 -pacTeHMM jiHTepaType OHa oGmhho He oGcy^cAaeTca ,zja)Ke 
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C 3 -TpaBbi xojiojiHbix paBHHH 
(jiyra, creim, xyaapbi) 

Plantaginaceae \ 
Scrophulariaceae BBSBBSSBB 
Boraginaceae BBBBSBB 
Hydrophyllaceae BBB 
Solanaceae ■ 
Rubiaceae M 
Gentianaceae HBBBBSBH 
Asteraceae HfflMMBBBWBWHWWfl BfflBBBBHBi 

Valerianciceae .....1IIIIHMII 

Dipscicaceae BflBB 
ApiaceaeM 
Baisaminaceae BflHHBSHBB 

Geraniaceae . . 

LinaceaeMtBBMSBOBBBBOSi 

Fnhnrpne WBMMmmxmtmBm 


100 000 10 000 


1000 100 

MhCJIO BHJJOB 


C 4 -TpaBbi acapKHX paBHMH 
(caBaHHbl, COJIOHHaKH, nyCTbIHH) 

Etiphorbiaceae 

MMM8 Brassicaceae 
BB Capparaceae 

Polygonaceae 

Chenopodiaceae 

Amarantaceae 

Caryophyllaceae 

Portuiacaceae 

Mollugmaceae 

Aizoaceae 

Nyctaginaceae 

Hydrocharitaceae 

Cyperaceae 


HHCJIO BHflOB 

Phc. 4. C 3 h C 4 cneunajiH3HpoBaHHbie TpaBbi, aoMHHupyiomne b TpaBHbix 6noMax xojioahux h xcapKHx 

paBHHH BbICOKHX (I HH3KHX IIIHpOT. 

no och op/iMHar — ceMeficTBa useTKOBbix pacTemifi, no och aocuncc — bhcjio bm^ob (uiKaiia jiorapH^MHHecicaH). 


b cpaBHHTejibHOM KjiioHe. CoGHpaTejibHbiH AnarHocTHHecKHH npH3HaK 3toh rpynnbi — 
npo^BHHyTbifi anonjiacTHbin CHHjjpoM, KOMneHcauira noflaBjmeMoro xojioaom chm- 
miacTHoro axcnopTa anonjiacTHbiM. TaKCOHOMHnecKoe pacnpocTpaHemie — 20 ce- 
MencTB, 1120 p<w>B, 19 600 bhaob (Ta6n. 2, jieBbin ctojiGoj). 

B BbicoKHX iimpoTax, rj\e xojioa abjihctcji BeaymHM (JmKTopoM aaanToreHe3a, 
aXHJIJieCOBOH nJITOH pa3BHTHJI pacTeHHH CTaHOBHTCH He CTOJIbKO (J)OTOCHHTe3, CKOJlbKO 
no,aaBJieHHe xojioaom orroKa h pacnpe^ejieHHH ero npo^yKTOB. 3KcnepHMeHTajibHo no- 
Ka3aHO, HTO XOJIOfl BbI3bIBaeT pHTH^HOCTb aKTOMH03HHOBOrO UHTOCKejieTa, 6jIOKHpyiO- 
uuyio pa3BHTne 3H,zjonjia3MaTHHecKOH ceTH h njia 3 MOflecM (raMajieii, 2004). Hecno- 
coGhoctb njia 3 MOflecM (J>yHKUHOHHpoBaTb npH TeMnepaTypax HHXce +15 °C noaaBjuieT 
o6pa30BaHHe h (JiyHKUHOHHpoBaHHe CHMnnacTa. Kax cne^CTBHe HapymaioTCH Gapbep- 
Hbie CBOHCTBa TOHonjiacTa h accHMHJum>i BbmejunoTCJi b anonnacT (raMajieii, 2007). 

Hx c6op H B03BpaT B CHMnJiaCT (j)JI03MbI - (J)yHKUHH CneUHaJIH3HpOBaHHbIX KJieTOK 

(transfer cells), KOMneHCHpyiomHX oTcyTCTBHe njia3MOflecM h CHMnnacTHoro pycna 
MOKfly Me30(J)HJU10M H (J)JI03MOH. OopMHpOBaHHe KJieTOK 3TOTO THna BO (J)JI03MHbIX Tep- 
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TABJ1MUA 2 

Pacnpe,ne;ieHHe rpynn npoiiBHHyTbix C 3 - w C4-TpaB 
b ceMeftcTBax UBeTKOBbix pacTCHHM (no: TaMa^ew 2004, 
C .HOnOJIHeHHflMH) 


AnoruiacTHbiii 

npOBBMHyTblii CHHUPOM (C 3 ) 

AnoruiacTHbift 
npil.MHTMBHblH 
CHHBPOM (C 3 ) 

KopOHapHbIM CUHAPOM (C 4 ) 

20ceMeiicTB, 1120/ 19590 

40 ceiweftcTB 

18 ceMeiicTB, 487 / 7300 


MONOCOTS 


— 

Poaceae 

Poaceae 372 / 4600 

— 

Cyperaceae 

Cyperaceae 28 / 1300 

— 

Hydrocharitaceae 

Hydrocharitaceae 1 / 1 


DICOTS 


— | 

\ Ranunculidae \ 

— 


CARYOPHYLL1DAE 

— 

Nyctaginaceae 

Nyctaginaceae 3/25 

— 

Aizoaceae 

Aizoaceae 5/30 

— 

Molluginaceae 

Molluginaceae 1 / 3 

— 

Portulacaceae 

Portulacaceae 2/70 

— 

Caryophyl/aceae 

Caryophyllaceae 1 / 50 

— 

Amaranthaceae 

Amaranthaceae 11 / 250 

— 

Chenopodiaceae 

Chenopodiaceae 45 / 550 

— 

Po/ygonaceae 

Po/ygonaceae 1 / 80 

Plumbaginaceae 8/17 

Plumbaginaceae 

— 


DILLENUDAE 


— 

Violaceae 

— 

Primulaceae 3/6 

Primulaceae 

— 

Franceniaceae 1 / 2 

Franceniaceae 

— 

Tamaricaceae 1 / 2 

Tamaricaceae 

— 

Cistaceae 5/12 

Cistaceae 

— 

— 

Begoniaceae 

— 

— 

Capparaceae 

Capparaceae 1 / 2 

— 

Brassicaceae 

Brassicaceae 2/4 

— 

Euphorbiaceae 

Euphorbiaceae 1 / 200 

499.8 % ot o 6 mero *incjia 

ROSIDAE 

t98.9 % ot o 6 uiero Mwcua 

— 

Saxifragaceae 

— 

— 

Crassuiaceae 

— 

— 

Rosaceae 

— 

Fabaceae 90 / 350 

Fabaceae 

— 

Linaceae 4/221 

Linaceae 

— 

Geraniaceae 8 / 280 

Geraniaceae 

— 

Ba/saminaceae 2/135 

Balsaminaceae 

— 

— 

Zygophyiiaceae 

Zygophyiiaceae 4/33 

— 

Nitrariaceae 

— 


CORNIDAE 


Apiaceae 4/9 

Apiaceae 

— 

Dipsacaceae 7/32 

Dipsacaceae 

— 

Va/erianaceae 5 / 250 


— 
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TABJ1MJJA 2 ( npodoAdtceme ) 


AnonjiacTHbiH 

npoABHHyrbift cuanpoM (C 3 ) 

AnonjiacTHbift 
npHMHTHBHblH 
CMHAPOM (C 3 ) 

XopOHapHblM CHHApOM (C 4 ) 

20 ceMencTB, 1120/ 19590 

40 ceMencTB 

18 ceMencTB, 487 / 7300 


ASTERIDAE 


— 

Campanulacea 

— 

— 

Lobeliaceoe 

— 

Asteraceae 900 / 18000 

— 

Asteraceae 7/37 


LAMIIDAE 


Gentianaceae 21/75 

Gentianaceae 

— 

Rubiaceae 5/15 

Rubiaceae 

— 

Solanaceae 3/9 

Solanaceae 

— 

Hydrophyllaceae 6/18 

Hydrophyllaceae 

— 

Boraginaceae 24 / 60 

Boraginaceae 

Boraginaceae 1 / 9 

Scrophuiariaceae 20 / 90 

Scrophuiariaceae 

Scrophuiariaceae 1 / 5 

Plantaginaceae 2/7 

Plantaginaceae 

— 


n P HMenaHHe. Un^paMH o6o3HaHeHo hhcjio H3yneHHbix poaoB/ bhuob, othoch- 
iuhxcb b ceMeficTBe k aaHHOMy cmmpoMy. PacneTbt juw jicboh rpynnbi ceMeftcTB c/ieJiaHbi 
c Hcnojib30BaHMeM AaHHbix: Pate, Gunning, 1969; Watson et al., 1977; raMajieft, 1990, 2004; 
iuifl npaBoft: Sage, 2001. 


MHHajiHx — AHaraocTHHecKHii npH3HaK ajih Been rpynnbi TpaB xonoAHbix paBHHH*. CTe- 
nen, nyroB, TyHAp (Pate, Gunning, 1969; raMajien, 2004). H 3Ta rpynna TpaB o6T>eAHHe- 
Ha o6mnM BpeMeHeM CTaHOBJieHHH: nepHOAaMH onnroueHa n MHOijeHa (raManen n Ap., 
2008). 

HecMOTpa Ha o6mee BpeMH noflBjieHira (mhoach), o6e rpynnbi cneitHajiH3npoBaH- 
HblX TpaB no CTpyKTypHO-4>yHKUHOHaJIbHbIM XapaKTepHCTHKaM, TaKCOHOMHHeCKH, reo- 
rpa(J)HHeCKH, XJIHMaTHHeCXH, 3XOCHCTCMHO HCTXO pa3rpaHHHCHbI. no paenpeAeJieHHK) 
Tex h apyrnx BHyTpH noAXJiaccoB h ceMencTB jienco ycTaHOBHTb, hto hx npe^CTaBHTejin 
Ha ypoBHe ceMencTB npaxranecxH He BCTpenaioTCfl BMecTe (Ta6ji. 2). Bonee Toro, ohh 
pa3o6meHbi h Ha 6ojiee bbicokom TaxcoHOMHnecxoM ypoBHe. npoBeAeHHaa pa3,zjejibH0 
no rpynnaM xajibxyjnnj;H5i TaxcoHOB noKa3ajia, hto 98.9 % bhaob C 4 -TpaB othochtch k 
OAHOAOJibHbiM h H3 flByzjoJibHbix — k npeACTaBHTejwM Prodicots H3 noflKJiaccoB Ca- 
ryophyllidae h Dilleniidae. 99.8 % bhaob npoABHHyrax C 3 -TpaB — npeACTaBHTejiH 
Eudicots H3 noflKJiaccoB Rosidae , Cornidae, Asteridae, Lamiidae. TaxcoHOMHHecxaa 
jihhha pa3,ztejia oneHb neTxaa (Ta6ji. 2, pnc. 4). reorpatjMHecxaii h xjiHMaTHHecxaa ajib- 
TepHaraBHOCTb rpynn He MeHee Bbipa3HTejibHa: cjihihkom pa3JiHHHbi no KJiHMaTy h reo- 
rpa(J)HHecKH yAajieHbi 6hombi hx AOMHHHpoBaHHfl. rpaHHua Me>xAy hhmh npoxoAHT no 
H30TepMe Ha ypoBHe 40—45 napajuieneii (pnc. 3, 6). 

CXOACTBA H PA3JIHHKH flBYX JTHHHH 3BOJHOIJHH TPAB 

CxoACTBa. B oGenx rpynnax npaxranecxH HeT ApeBecHbix bhaob. KacxaAHbiii 
MexaHH3M KOHiteHTpHpoBaHHH yrjieKHCJioTbi, Tax >xe xax h aAanraBHbiH nepeHOc 
TpaHcnopTa accHMHJiHTOB b anonjiacTHoe pycno, CB^3aHbi c GojibiiiHMH 3HepreraHe- 
cxhmh noTep^MH h peAyxuneH pocTa. HecMOTpa Ha 3to, o6e rpynnbi TpaB OTJiHHaioT- 
C5I AOCTaTOHHO BbICOXHMH nOXa3aTeJWMH (J)OTOCHHTe3a H MOryT HMeTb Bbicoxyio npo- 
AyxTHBHocTb (oHa conocTaBHMa ajih caBaHH h cy6ajibnHHCXHx nyroB). 06e o6jiaAaiOT 
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flocTaTOHHo BbicoKOH ycTOHHHBOCTbK), ho k nporaBonojioacHOMy Ha6opy npupoAHbix 
(J>aKTopOB. C 4 -TpaBbi cpaBHHTejibHo nerKo nepeHOCHT 3acyxy h 3acojieHHocTb, ho a6co- 
jhotho HeTepnHMbi k xojioay (Ehleringer, Cerling, 2002; Ehleringer, 2005). IIpoABH- 
HyTbiM C 3 -TpaBaM xojioa He cxpameH, ho ohh nyBCTBHTejibHbi k CHjibHOMy 3acojieHHio 
hjih ocTpoMy ^e(J)HUHTy Bjiara (Pate, Gunning, 1969; TaMajieH, 2004). Bhabi 3thx rpynn 
ocBaHBajiH ajibTepHaraBHbie no KJiHMaTy TeppHTopHH: nepBbie — acapKHe h cyxHe paB- 
hhhm, cjiaraa pacTHTenbHocTb caBaHH, conoHnaKOB, nycTbiHb; BTopbie — xojioAHbie 
paBHHHbi, 4>opMHpya pacTHTenbHocTb nyroB, CTeneii, npepHH, TyHAp, BbicoKoropHH 
(pHC. 3, 4). IIoCKOJIbKy H TOT H ApyrOH (J)H3HOJIOrH4eCKHH CHHApOM OTHOCJITCH K HHCJiy 
3HeproeMKHX, o6e rpynnw TpaB TepaiOT Bee cboh aAanTHBHbie npeHMymecTBa b ycno- 
BHflx 3aTeHeHHH. /(oMHHHpyji Ha oTKpbiTbix npocTpaHCTBax, npeACTaBHTejin o6ewx 
npaKTHHecKH He 3axoA«T noA nojior Jieca. TaM hx cmchhiot MeHee cneuHajnnnpoBaH- 
Hbie TpaBbi. 

Pa3JiH4HH. 1) npHHUHniiajibHOpa3HannapeHXHMHanoOmiaAKanynKOB bjihctbhx. 
KjieTKH oGKJiaAKH C 4 -paCTeHHH OTJIHHaiOTCfl BbICOKHM COAep5KaHHeM UHTOnJia3MbI H 
ocoGeHHo BbicoKHM coAepacaHHeM cneuwajiH3HpoBaHHbix opraHeJiJi — xjioponjiacTOB, 
MHTOXOHApHH, nepOKCHCOM. Hx COAOpacaHHe 3HaHHTeJIbHO BblUie, HeM B KJieTKaX Me30- 
(J)HJUia, a cTpyKTypa Hcnojib3yeTca aJW ACTajibHOH AHaraocTHKH ranoB C 4 -(j)OTOCHHTe- 
3a. KjieTKH napeHXHMHOH o6KJiaAKH npoABHHyTbix C 3 -TpaB MoryT 6brrb h tbkhmh ace no 
BeJiHHHHe, ho coAepacaHHe uHToima3Mbi hhhtomcho Manoe (kjictkh BaKyoJiH3npoBaHbi 
Ha 90—95 %), xjioponnacTbi peAyunpoBaHbi no nwcjiy h bcjihhhhc OTHOCHTejibHo mie- 
tok Me30(J)Hjma. Hx pa3BHTHe noAaBJieHO TpaH3HTOM KCHJieMHoro 3KccyAaTa. 2) Hajm- 
HHe hjih oTcyTCTBHe transfer cells bo <jmo3Me nynKOB. C 4 -TpaBbi He coAepacaT transfer 
cells ( 3 a HCKjnoneHHeM Flaveria brownii b ceM. Asteraceae : Holaday et al., 1984; Mon- 
son, 1996). J\nx anonjiacTHbix TpaB Hajimne arax kjictok — ochobhoh AHaraocTHHe- 
ckhh npH3HaK. 3) Hhackcm AncKpHMHHauHH: jxjix C 3 -TpaB b Anana30He ot -20 ao -35, 

AJiH C 4 -ot -15 ao -8. 4) IIpoAyKTbi (J)HKcauHH C0 2 , onpeAeJweMbie no BKjnone- 

hhk) l4 C: y C 3 -TpaB — caxapa, y C 4 — b cocTaBe nepBbix npOAyKTOB (J)OTOCHHTe3a npe- 
o6jiaAaiOT acnapTaT (aC 4 ), MajiaT (mC 4 ), ajiaHHH (raMajien h Ap., 1992). 

AAanTHBHbiH napajuiejiH3M CTpyKTypHO-<j)yHKijHOHajibHOH 3bojik>ijhh 6e3ycjiOBHO 
BbipaaceH b Ka>KAOH rpynne TpaB (pnc. 4), ho He (J>opMajibHbiH, ncxoAHbie tohkh h nyra 
aAanToreHe3a o6eHX rpynn b ACTajinx pa3JiHHHbi. 06e rpynnbi TpaB npoH3BOAHbi ot npn- 
MHTHBHbix anonjiacTHbix TpaB (Ta6ji. 2, cpeAHHH CTOJiGeu). CraHOBjieHHe o6enx otho- 
chtcji k oahoh reojiorHnecKOH anoxe — MHOueHy. Oahh ocBaiiBajin 30Hbi xojioahbix ot- 
KpbiTbix npocTpaHCTB h npHo6pejiH cooTBeTCTByiomne xojioahoh cpeAe aAanTHBHbie 
npH3HaKH (oTcyTCTBHe njia3MOAecM, KOMneHCHpyiomHe hx OTcyTCTBHe transfer cells). 
BTopbie aAanTHpoBajmcb k apHAHbiM h 3acojieHHbiM oTKpbiTbiM npocTpaHCTBaM c H3- 
6mtkom Tenjia h HeAOCTaTKOM boabi, BbmyacAaiomHM AepacaTb ycTbmja b AHeBHoe Bpe- 
MH 3aKpbITbIMH H COOTBCTCTBCHHO npH 06 peTaTb CneUHaJIbHbie MexaHH3MbI yrjieKHCJIOT- 
Horo KOHueHTpHpoBaHM. npo6jieMa nepBbix — kslk o6ecnenHTb ottok bcchmhjihtob 
b xojioahmx TeMnepaTypHbix ycjiOBHax, npn KOTopbix CHMnjiacrabiH TpaHcnopT He- 
B03MO>KeH. ripo6jieMa BTopwx — KaK o6ecnenHTb (J)OTOCHHTe3 yrjieKHCJiOTOH b acap- 
KHX yCJIOBHHX, KOTAa KCHJieMHblH TpaHCnOpT nOAaBJieH Ae^HUHTOM BOABI H yCTbHHHblH 
annapaT He <j)yHKijHOHHpyeT. JX Jia npeoAOJieHHa oGenx npo6jieM HanuiHCb cootbctct- 
Byiomne MexaHH3Mbi, ho, KaK h cjieAOBajio oacHAaTb, He b oahhx h Tex ace TaKCOHOMHne- 
ckhx rpynnax pacTeHHH. (&H3HOJiorH4ecKH 3th MexaHH3Mbi npeACTaBJiaiOTca HecoBMec- 
THMblMH, aJIbTepHaTHBHbIMH. H TaKCOHOMHHeCKH ipynnbl AByAOJIbHbIX TpaB, OCBOHB- 
IIIHX yCJlOBHH XOJIOAHbIX H acapKHX OTKpbiTbix paBHHH, OKa3aJIHCb AOCTaTOHHO CHJIbHO 
pa3o6meHHbiMH (Ta6ji. 2, pnc. 4). TaKOB htot KJiHMaTHnecKoro aAanToreHe3a Ha pa3- 
HblX IHHpOTaX. 
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JXA THPOBKA IIPOHCXOXCAEHJifl H 3KCriAHCHH TPAB 
H OOPMHPYEMblX HMH COOBIUECTB 


^aHHbie o B03pacTe TaxcoHOB h cjioaceHHbix hmh axocHCTeM CBHAeTenbCTByeT o tom, 
hto HOBbie TaxcoHM h HOBbie 3K0CHCTeMbi noaBJunoTca B3aHM0CBH3aHH0 (Muller, 1981; 
Benton, 1993; Sage, 2001, 2004). 3oueH — anoxa craHOBJieHHH He TOJibxo cuMiuiacT- 
Hbix .ztpeBecHbix AsyAOJibHbix, H0 H SojibiiiHHCTBa jiecHbix (J)opMauHH (pwc. 3, a). Mho- 
ueH — BpeMH po^AeHM o6ewx aAanTHBHbix rpynn TpaB, h hobmx <j)opMaijHH, npHineA- 
uihx Ha CMeHy jiecHbiM: b hh3khx uinpoTax — cbbbhh, b bmcoxhx — nyroB h CTenefi 
(pwc. 4). AHajiH3Hpya Ta6n. 1, cjieAyeT CAejiaTb 3axjnoHeHHe, hto BpeMH nojiBjieHHH ho- 
boh a^anTHBHOH rpynnbi pacTeHHH h BpeMJi ee axcnaHCHH MoryT non™ coBna^aTb, ho 
name ohh pa3AejieHbi jiar-nepHOAOM toh hjih hhoh npoAOJOKHTejibHocra. 3to cbhac- 
TejibCTByeT o tom, hto b a,zjanToreHe3e TaxcoHOB 3a^eiiCTBOBaH oahh Ha6op MexaHH3MOB 
h (J>axTopoB, a b axcnaHCHH — Apyron, o6mhho 3HaHHTejibH0 Gojiee uiHpoxHH. B pe3yjib- 
TaTe axcnaHCHH bhaob h ocoGchho cooOmecTB mohcct 3a/^ep)XHBaTbCH othochtcjilho 
HX nOHBJieHHH. ToHHO Tax 7KQ H XOJlJiailC COoGmeCTB COBCeM He o6H3aTeJIbHO COnpOBOHC- 
AaeTca nojiHbiM Hcne3HOBeHHeM cjiaraiomHX hx bhaob. 3to nojioHceHHe MO^xeT 6biTb 
npoHjuiiocTpHpoBaHo Ha npHMepe rpynn pacTeHHH pa3Hbix aAanTHBHbix ranoB. 

HeCTaGHJIbHOCTb XJIHMaTHHeCXHX yCJlOBHH oGbflCHHeT BbICOXyK) CTeneHb nOABHHC- 
hocth 30HajibHbix rpaHHU, axoTonoB h apeajiOB pacTeHHH. PacceneHMe bhaob h nepe- 
pacnpeAejieHHe aAanTHBHbix TnnoB mohcct 6biTb btophhhlim npoueccoM othochtcjilho 

HX npOHCXOHCAeHHH. Mo3aHHHOCTb 30HaJIbHbIX 4>J10p-o6meH3BeCTHLIH $ aKT * HaJIH- 

HHe BHyTpH hx aHOMajiHH, BXjnonaiomHx rpynnw bhaob, othochiuhxch x aAanTHBHOMy 
rany, HecBOHCTBeHHOMy hjih peAxo BCTpenaiomeMycH b AaHHOH 30He, — He peAKocTb. 
TaxoBbi ocTpoBa HeMopajibHOH (Jjjiopw b OopeajibHofi 30He. K toh ace rpynne (JraxTOB mo- 
ryT 6litb oraeceHLi cjiynan hbxo^kachhb C 4 -pacTeHHH b blicoxhx uinpoTax hjih Ha 6ojil- 
iiihx BbicoTax, a anoruiacTHbix TpaB — b TponHHecxoft 30He. Taxne hbxoaxh HepeAXH, 
ohh onncaHLi b JiHTepaType. KorAa pens hact o 3axoHOMepHocT«x oGmero nopHAxa, hx 
MOHCHO He npHHHMaTL BO BHHMaHHe. Ho KOHXpeTHLie npHHHHbl KOHXpeTHLIX aHOMBJIHH 
pacnpeAejieHHH aAanTHBHbix THnoB oGlihho MoryT 6litl HaHACHbi. Hx mhoto, nacTb H3 
hhx H3BecTHa, Apyrne eme npeACTOHT hccjicaobbtl h noHHTb. 

OAHa H3 npHHHH o6pa30BaHHH BHyTpH30HajibHbix pe^yrayMOB aHOMajiLHOH pac- 
THTejiLHocTH Bcxpbua HeAaBHo. B pe3yjibTaTe pa3pa6oTXH mctoaob nojiyneHHH hh- 
<J)paxpacHbix xocMHHecxHx H3o6pa)xeHHH bmcoxoto pa3pemeHHB o6HapyaceHa reoTep- 
MaJILHafl HeOAHOpOAHOCTb 30HaJIbHblX TeppHTOpHH, HMeiOmaH M03aHHHbIH xapaicrep 
(ropHbiH, TenjiHXOBa, 2001). TenjioBbie noTOXH toh hjih hhoh hhtchchbhocth, nocry- 
naiouiHe nepe3 pa3JioMu 3Cmhoh xopbi, jioxajiLHo cMarnaiOT ycnoBira oGHTaHHH, co3Aa- 
BaH npeAnocbuixH ajih npoHHXHOBeHHH b npeAejibi 30H rpynn pacTeHHH, oTJiHHaiomHxca 
no aAanraBHOMy THny ot a6opHreHOB. IIoABH^KHaB reoTepMajibHaa oGcTaHOBxa, Tax 5xe 
xax h THApojiorHHecxafl, MoryT 3HaHHTejibHO ocjiohchhtl xapraHy 30HajibHoro pacnpe- 
AejieHHH aAanTHBHbix ranoB pacTeHHH. BepoBTHOCTb btophhhlix nepepacnpeAejieHHH 
aAanTHBHbix ranoB pacTeHHH CTaHOBHTca eme OojibiueH, a 3aAana HccjieAOBaHHH Mexa- 
hh3mob MHrpauHH bhaob h cooGiuecTB eme Gojiee axryajibHOH. 

CyAH no rpynnoBOH BCTpenaeMOCTH npeACTaBHTejieii aAanTHBHbix ranoB b nHTHax 
aHOMajibHofl jjjui 30H pacTHTejibHocTH, BHAbi MHipHpyiOT b xoAe no3AHeHiiiHX nepepac¬ 
npeAejieHHH He eAHHHHHo, a b cocTaBe rpynn h cooGmecTB. Cxoactbo cnexTpoB aAan¬ 
THBHbix CTpyxTypHO-(J)yHxuHOHajibHbix ranoB pacTeHHH b HHTpa30HajibHbix cooGmecT- 
Bax TyHApoBOH, Tae^cHOH h CTenHOH 30H (raMajien, 2004) noxa3biBaeT, cxojib MO^xeT 
6blTb BeJIHXa pOJlb HHTpa30HaJIbHOH CeTH B Me^GOHaJILHOM ApeH(J)e BHAOB H COoGmeCTB 
onpeAeJieHHoro aAanTHBHoro rana. Ho rjiaBHoe 3Ha4eHHe b npoueccax MHrpaitHH bh- 
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flOB H COoGmeCTB HMeeT, KOHCHHO, CXOACTBO BHOBb B03HHKaK)mHX yCJlOBHH oOHTaHHH 
TeM, KOTOpbie HMeJIH MeCTO B XOfle 3BOJIK)UHH npH CTaHOBJieHHH aAanTMBHbIX THIIOB 
paCTeHHH H 30HaJIbHbIX THIIOB paCTHTCJIbHOCTH. 

nEPCIIEKTHBbl 3BOJIIOUHH C 4 -TPAB 

TexHHnecKaH peBomouHa BnepBbie 3a hctophio nnaHeTbi npHBena.K pe3KOMy noBbi- 
uieHHK) KOHueHTpauHH C0 2 b aTMoc(J)epe, no KpaiiHeH Mepe bo BTopoHinojiOBHHe XX b. 
OHa ycTOHHHBO pacTeT (Keeling, Whorf, 2000). nporao3HpyeTCH, hto, Aaace ecjm yAacx- 
ch cymecTBeHHo cHH3HTb TexHoreHHbie BbiOpocbi b aTMoc(J>epy, ypoBeHb yrneKHcnoTbi b 
Hen k Korney XXI b. yABOHTCH. Hcxoaa H3 rwnoTe3bi pemaiomeH pojiH KOHueHTpaijHH 
C0 2 ajih CTaHOBJieHHH C 4 -(J)Jiopbi, b jiHTepaType urnpoKo oOcyacAaioTCH kslk bo3mo)k- 
HocTb nocTeneHHoro coKpameHHH njiomaaeH 3kochctcm c AOMHHHpoBaHHeM C 4 -TpaB 
(Ehleringer, Cerling, 2002; Ehleringer 2005), Tax h noHBJieHHe hobmx rpynn C 4 -pacTe- 
hhh, BiuioTb ao o6pa30BaHHH jiecHbix (J)opMauHH H3 npeACTaBHTejieii C 4 -(J)jiopbi (Sage, 
2004). 

Pe3Koe noBbimeHHe KOHijeHTpaijHH yrjieKHCjioTbi b aTMOC^epe ecTecTBeHHO mo^kct 
oOpaTHTb aAanTHBHbie npeHMymecTBa C 4 -(j)jiopbi b ee npo6jieMbi. riapHHKOBbiH 3<|)<})eKT 
h HHHUHHpyeMoe hm noTemieHHe KJiHMaTa Bbi30ByT TaaHHe jibaob Ha nojnocax. 3xcnaH- 
chh ace C 4 -TpaB b KOHue MHoueHa h b njinoueHe nponcxoAHJia, HaoOopoT, Ha (J)OHe ojie- 
ACHeHHH nojnocoB h nporpeccnpyiomero HccymeHHH MaTepHKOB (Zachos et al., 2001). 
IIpoAOJDKaiomeecfl noBbimeHHe KOHueHTpaijHH yrjieKHCJiOTbi b aTMOC^epe h conpjDKeH- 
Hbie c hhm KJiHMaraqecHHe H3MeHeHH« npnBeAyT ecjiH He k coKpameHHio aojih C 4 -pac- 
TeHHH b pacTHTejibHOM noKpoaemnaHeTbi, to k nepepacnpeAeJieHHio hx mcct oGmaHKH, 
6e3ycjiOBHO (Ehleringer, 2005). Ecjih ace b OyAymeM, HecMOTpa Ha TexHHnecKHH npo- 
rpecc AHBHJiH3aAHH, CHOBa B03o6jiaAaeT o6maa aji* KaHH03oa tchachahh coKpamemw 
yrjieKHCJioTbi, HOBbie nepHOAW ojicachchkh HeH36eacHbi h noHBJieHHH hobbix rpynn 
C 4 -pacTeHHH Hejib3H hckjhohhtb (Sage, 2004). 

06a oOcyncAaeMbix cueHapwa bmfjihaht npaBAonoAo6HO tojibko OTHacra. Bo-nep- 
Bbix, KJiHMaT nnaHeTbi HHKorAa ocoGemio CTaOnjibHbiM He 6bw. ripeACTaBHTejiH aAan- 
THBHblX THnOB, B03HHKaBIHHX B npeAUieCTByiOmHe KJIHMaTHHeCKHe 3nOXH, nocjie HX 3a- 
BepineHHH oGmhho He H3He3ajm c JiHija nnaHeTbi nojiHocTbio. HanpHMep, npeACTaBH- 
TejiH 3oueHOBOH «napHHKOBOH (J)jiopbi» h cennac AOMHHHpyiOT b TponHnecKOH 30He, 
XOTH H He 3aHHMaiOT yTKQ TOH TeppHTOpHH, HTO B 3oueHe (pHC. 3, a). YTpo3bi nOJIHOrO 
HCHe3HOBeHHH, BHAHMO, HCT H J\JW MHOIjeHOBblX (J)JIOp, B TOM HHCJie C 4 -(J)JIOpbI. Bo-BTO- 
pbix, xax Bbirne noKa3aHo, BeAymHM (JmKTopoM CTaHOBJieHHH C 4 -TaKcoHOB, ocoGemio hx 
acnapTaraoH rpynnw, 6biJia Bce-Taxw apHAH3aijHH KJiHMaTa h Bbi3biBaeMoe eio paAH- 
KanbHoe H3MeHeHHe boahoto o6MeHa paCTeHHH. CyAfl no coBpeMeHHOMy pacniHpeHHio 
apHAHbix TeppHTOpHH Ha KOHTHHeHTax, TeHAeHUHH eABa jih 6yAeT MeHHTbCH b HanpaB- 
JieHHH COKpameHHH OTKpbITbIX paBHHH C AOMHHHpOBaHHeM C 4 -TpaB. 

riOCKOJIbKy yyKQ COCTOHBIIIHeCH TaKCOHbl H B HOBOH KJIHMaTHHCCKOH oGCTBHOBKe 
name Bcero HaxoAflT aAeKBarabie cbohm CTpyKTypHO-cjjyHKijHOHajibHbiM CBOHCTBaM 
3KOHHUIH, npeACTaBjiaeTCH 6onee KOHCTpyKTHBHbiM o6cyn(AaTb He hto mohcct Hcne3- 
HyTb B HOBbIX KJIHMaTHHeCKHX oGCTOHTCJIbCTBaX, a HTO MOHCCT B HHX nOHBHTbCH. IIo- 
boa noAyMaTb, Kaxne HOBbie aAanTHBHbie THnbi paCTeHHH MoryT B03HHKaTb, ecTb. Ha- 
npHMep, b ceM. Asteraceae — mojioaom, oGiimpHOM, h, Bepoarao, npoAonncaiomHM 
BKTHBHO paCUIHpHTbCH,-C 4 -CHHApOM no HHACKCBM AHCKpHM HHaiJHH oGHapyHCeH BCe- 

ro y 37 bhaob, othochiahxch k 7 poAaM (Smith, Turner, 1975). Ho no pe3yjibTaTaM aHa- 

TOMHHeCKHX HCCJieAOBaHHH JIHCTa CpeAH HHX HaHACHO HeCKOJIbKO BHAOB C KOMGHHa- 
UHen npH3HaxoB npoABHHyTbix C 3 - h C 4 -TpaB (aMepHKaHCKHe bhabi Flaveria : Holaday 
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Phc. 5. KoM6nHHpoBaHHe npH3HaK0B npo^BHHyTbix C3- h C 4 -TpaB y Flaveria brownii ( Asteraceae ). 

a — KOpoHapHaa aHaTOMHa TKaHeH JiHCTa, 6 — TepMHHajibHaa tjuioaMa c transfer cells b KanecTBe cnyTHHKOB cmtobh^hlix 
Tpy6oK (m3 MaTepnanoB CTaTbH Holaday et al., 1984). 


et al., 1984; Monson, 1996; pwc. 5). KopoHapHaa aHaTOMHa TxaHen JiHCTa CBHfleTejibCT- 
ByeT 06 onTHMH3auHH BHyTpHTKaHeBbix ycnoBHH ;yia (J)OTOCHHTe3a, transfer cells b Tep- 
MHHajiax (J)jio3Mbi — fljia orroxa (J)OTocHHTaxoB. npeHMymecTBa Taxoro coneTaHHa 
aAanTHBHbix npH3HaxoB b oahom pacTeHHH He TpeGyiOT oGtacHeHMii, ho yHHBepcajib- 
HbiH a,ztanToreHe3 b npHpoae BCTpenaeTca pe^xo, oh MajiOBepoaTeH. TaxoBa, HanpHMep, 
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6biJia peaiojHfl Ha 3Ty HH<|)opMauHK) aHrjiHHcxoro 6oTaHHKa copa J. Pate, o^Horo H3 nep- 
BooTKpwBaTejieH transfer cells — .ztnarHOCTHHecxoro npH3HaKa npoflBHHyrax C 3 -TpaB. 
EyztyHH 3HaTOKOM h jiyroBOH (jmopbi CeBepHOH HpjiaHflHH h nycTbiHHOH (J)jiopw Abct- 
pajiHH, oh He noBepHJi b B03M0)XH0CTb coneTaHHH transfer cells c xopoHapHOH aHaTo- 
MHeii. He^oyMeHHe no noBO^y 3Toro coneTaHHJi BnojiHe mohcho noHJiTb. O^hh H3 npn- 
3HaKOB C 4 -pacTeHHH — no,ztaBjieHHOCTb KCHJieMHoro TpaHcnopTa. TpyflHo npe^cTaBHTB 
onTHMH3au;HK) HHcxoflamero ((J)ji03MHoro) TpaHcnopTa Ha (J)OHe noaaBjieHHocTH boc- 
xo^mero (KCHJieMHoro) b ycjiOBiiax o6men hx UHpxyjnnjHH. 

^OMHHaHTbl XOJIOflHbIX H >KapXHX paBHHH 3BOJHOIJHOHHpOBaJIH nOfl ^aBJieHHCM 
cjihuikom pa3Hbix (JmxTopoB h npHo6pejiH b npouecce a^amaitHH npH3HaKH, no3BOJuno- 

HtHe OflHHM o6HTaTb B yCJlOBHflX BbICOKHX, a ApyrHM-HH3KHX IHHpOT (pHC. 3, 4). Te- 

nepb, bh^hmo, npH^eTCH BepHyTbca k otoh rpynne pacTeHHH c TeM, hto6m pa3o6paTBCJi 
6ojiee no,ztpo6Ho, Tax jih y>x 3 th a^anTHBHbie MexaHH3Mbi HecoBMecraMbi. CjieayeT bbi- 
JICHHTb, B03M0)XeH JIH KOMnpOMHCC MOXfly aflanTHBHbIMH MexaHH3MaMH, CJIHUIKOM pa3- 
HbiMH no HanpaBJieHHocTH h ycjiOBiuiM CTaHOBJieHHH. HoHceHCbi — Ha,zte^cHbie Mapxepbi 
Toro, rue cjie^yeT «KonaTb». To, hto bhabi c tbxhm coneTaHHeM npH3HaxoB cymecT- 
ByiOT (pHC. 5) H OHH MOJIOflbie, nOKa3bIBaeT, HTO KOMnpOMHCC B03M0>KeH. MoJiexyJlHp- 
Haa CHCTeMaTHKa po^a Flaveria noaTBep^HJia He3aBHCHMoe h He^aBHee (njieHCTon;eHO- 
Boe) npoHCXo^eHHe HecxojibKHx rpynn ero bh^ob, HMeiomHX npH3Haxn C 4 -CHH,ztpo- 
Ma (Monson, 1996, 2003). Bee ohh pa3JiHHaK>TCJi no xoMGHHaijHHM npH3HaxoB C 3 - h 
C 4 -TpaB (Keeley, Rundel, 2003). MoaceT jih CTaTb oto HanpaBjieHHe cjieayiomeH jihhhch 

OBOJHOUiHH TpaB - BOnpOC, TpeGyKHIJHH flOnOJIHHTeJIBHOH HH(J)OpMaUHH O ZtpyrHX po- 

jxax Asteraceae , HMeiomiix BbicoKne HHjjexcbi jjHcxpHMHHaijHH ( Pectis , Chrisanthellum , 
Eryngiophyllum, Isostigma h #p.). Bo3mo>xho, 6mjio 6w u;ejiecoo6pa3HO nonexaTb bh^bi 
c Taxon >xe hjih 6jih3Koh xoMno3HijHeH npH3HaxoB h b jjpyrnx ceMencTBax, nanpHMep 
b coce^HHX c Asteraceae ceMencTBax Boraginaceae h Scrophulariaceael TeM 6ojiee, 
hto b hhx yace 6biJiH HaHjteHbi ejjHHHHHBie npoMOxyroHHbie C 3 —C 4 bhabi (Sage et al., 
1999). K co^cajieHHK), ceM. Asteraceae HCCJie^oBajiocb Ha npejjMeT BCTpenaeMOcra 
b HeM C 4 -bh^ob TOJibKo aMepHKaHCKHMH cneijHajiHCTaMH h TOJibKO Ha MaTepnajie aMe- 
pHKaHCKOH (Jjjiopbi. IIjieHCToueH 6biJi 3noxoH nocjieflHero 3HaHHTejibHoro ojie^eHeHHH, 
xor^a BejiHKHe aMepHxaHcxne paBHHHbi Ha Gojibihoh TeppHTopHH 6biJiH noKpbiTbi Jieflfl- 
hbim naHunpeM. He HCKjnoneHo, hto hmchho c hx ojieaeHeHHeM cBjnaHa Taxaa hcoGbih- 
Haa KOMGHHaitHH npH3HaxoB y aMepnxaHCXHx bh^ob pojja Flaveria (pnc. 5) h, bo3mo>x- 
ho, Apyrnx MOJiOAbix po^toB H3 3Toro >xe ceMeiicTBa. Hhoh npHHHHOH MoryT 6biTb ropbi 
b xanecTBe MecTa hx CTaHOBJieHHH. K co>xajieHHK), no^oGHOH HH(J>opMauHH j\tvl apyrax 
KOHTHHeHTOB nOXa HeT. 

YcHJiHfl pafla rpynn yneHbix HanpaBJieHbi Ha co3flaHHe xoMGHHaijHH npH3HaxoB 
C 4 -pacTeHHH 3xcnepHMeHTajibHbiMH MeTOflaMH MOJiexyjmpHOH GnojiorHH. YHHTbiBaa 
TeH^eHitHH coBpeMeHHOH Ghojiothh, 3to HanpaBjieHHe HaBepHHxa 6yaeT pa3BHBaTbc«. 
TeopeTHHecxH npen^TCTBHH ^jih co3^aHHH HcxyccTBeHHbix C 4 -chctcm oueHHBaiOTCH 
xax npeo^ojiHMbie (Miyao, 2003). Bo3mo>kho 3tot HayHHbiH no^xoA npHBe^CT x Jiyn- 
ineMy noHHMaHHK) ^Hana30Ha cobmccthmocth npH3HaxoB C 3 - h C 4 -cneitHajiH3Hpo- 
BaHHblX TpaB. 


3aKjiioHeHHe 

TaxcoHOMHnecxoe pa3HOo6pa3He TpaB h TpaBHbix 6homob — cjie^cTBHe HenocTOHH- 
CTBa najieoxjiHMaTOB h a,ztanToreHe3a pacTeHHH x hhm. Kax noxa3biBaeT onbiT cpaBHH- 
TeJlbHblX HCCJieflOBaHHH, npH HaJIHHHH AOCTaTOHHOH HH(J)OpMau;HH o npouuiOM Tax- 
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cohob TaKCOHOMHHecKHe pa3JiHHM Jienco MoryT 6 bm> nepeBeAeHbi Ha h3mk BpeMeHH h 
OTCHHTaHbi b ero e^HHHuax, BAOJib ero niKajibi. ^HHaMHKa npH3HaKOB CTpyiaypbi, (J>oto- 
cHHTe3a, yrneBOAHoro o6MeHa pacreHHH nojiHOCTbio cooTBeTCTByeT npe^CTaBJieHHHM 
o rjioGaubHbix H3MeHeHHax KJiHMaTa nnaHeTbi, ee rHApojiorHHecKOH h reoTepMajibHOH 
COCTaBJlHK>mHX B KBHH030C. 3T0 n03B0JWCT no CTpyKType H (J)yHKUHOHaJIbHbIM CBOHCT- 
BaM pacTeHHH b oahom HanpaBjieHHH BoccTaHaBjiHBaTb xpoHHKy KJiHMaraHecKHX co6bi- 
thh, b HacTHocra reoTepMajibHoro h rHAponoranecKoro ijhkjiob, b ApyroM — onpe^e- 
JWTb B03paCT TaKCOHOB. 

Mhouch h conpe,aejibHbie c hhm reojiorHHecKHe 3noxn 03HaMCH0BaHbi AsyMH na- 
pajuiejibHbiMH TpeH^aMH 3bojik>ijhh BbicuiHx pacTeHHH: a) jihhhch 3bojik>ijhh Cj-TpaB 
xojioflHbix paBHHH h 6 ) JiHHHeH 3bojik)uhh C 4 -TpaB ^capKHX paBHHH. 06a TpeHAa pac- 
npocTpaHHioTCH Ha npeACTaBHTejieH OAHOAOJibHbix h AByAOJibHbix pacTeHHH, 06 a crajm 
cjieACTBHeM BeAymnx tchachukh h3mchchhh KJiHMaTa njiaHeTbi b kbhho3oc. C 3 -TpaBbi 
h npoH 3 BOflHbie ot hhx CTenHbie h jiyroBbie cooGmecTBa bo3hhkjih b otbct Ha noHHHce- 
HHe TeMnepaTypbi oGmaHH ji Ha 3HanHTejibHbix Teppmoprax bbicokhx innpoT. C 4 -TpaBbi 
h (J)opMHpyeMa>i hmh pacraTejibHOCTb caBaHH, nycTbiHb, cojiOHHaxoB cTajiH a^anTHB- 
HblM OTBeTOM Ha apHflH3aUHK) HH3KHX UIHpOT. 

06e rpynnbi TaKCOHOB npoH3BOAHbi ot npHMHTHBHbix anonjiacTHbix TpaB. CTaHOB- 
jieHHe o6enx othochtch k oahoh reojiorHHecKOH 3noxe, xapaKTepH3yiomeHCH noxo- 
jioAaHneM h HCcymeHHeM KJiHMaTa, ero jioKajibHOH AH(J)(J)epeHaHauHeH. Oahh TaKCO- 
hh ocBaHBajiH xojioAHbie OTKpbiTbie npocTpaHCTBa h npnoGpejiH cooTBeTCTByiomne xo- 
jioahoh cpe^e aAanraBHbie npH3HaKHi pe^yKUHH nJia3M0AecM, KOMneHcnpyiomHe hx 
oTcyTCTBHe CTpyKTypbi anonjiacraoro nepeHoca. BTopwe a^anTHpoBajiHCb k apHAHMM 
H 3aC0JieHHbIM OTKpbITbIM npOCTpaHCTBaM C H36bITKOM TdlJia H HeAOCTaTKOM BOAbI, 
orpaHHHHBaiomHM (JjyHKUHOHHpoBaHHe ycTbHu h ra3oo6MeH nepe3 hhx. Ohh npno6- 
pejiH cneuHajibHbie MexaHH3Mbi yrjieKHCJioTHoro KOHijeHTpHpoBaHHfl b tkbhhx jiHCTa. 
^jih pcuiCHHH npoGjieMbi nepBbix — KaK o6ecnenHTb ottok (J)0T0CHHTaT0B b xojioa- 
hmx ycjioBHHx, h npo6jieMbi BTopbix — KaK oGecnenHTb (J>otochhtc3 ynieKHCJioTOH 
B apHAHbIX yCJIOBHflX, HaiUJIHCb COOTBeTCTByiOmHe <|)H3H0JI0rHHeCKHe MexaHH3MbI, HO, 
xax h cjieAOBajio oacHAaTb, He b oahhx h Tex ace TaKCOHOMmecKHx rpynnax. 3th Me- 
xaHH3Mbi ajibTepHaraBHbi, a rpynnbi TpaB, ocbohbuihx ycjiOBiw xojioahmx h acapKHX 
paBHHH, TeppHTopnajibHO h TaKCOHOMHnecKH pa3o6meHbi. KaacAaa h3 hhx mohcct 6biTb 
Harji^AHbiM npHMepoM napajuiejibHoro KJiHMaraHecKoro aAanToreHe3a MHO^cecTBa Tax- 
COHOB. 

06a rana TpaBHbix 6homob npHuuiH Ha CMeHy jiecHbiM 6H0MaM, njiomaAb KOTopbix 
b KOHue ounroueHa h MHOijeHe pe3K0 coKparajiacb h b hh3khx h b bmcokhx ninpoTax. 
3Ta TeHAeHUM npoAOJDKaeTCJi napajuiejibHo c KJiHMaTHnecKOH TeHAeHijHeH HccymeHHJi 
H nOXOJIOAaHHH KOHTHHeHTOB. IIOCTOJIHCTBO npH3HBK0B TaKCOHOB B COHCTaHHH C HenO- 

CTOJIHCTBOM KJiHMaTa-npHHHHa BbICOKOH nOABHHCHOCTH apeaJlOB. B 3T0M KOHTCKCTe 

TeppHTopHajibHbie nepepacnpeAejieHHJi 3kochctcm c ynacraeM C 3 - h C 4 -TpaB KaacyTCJi 
BnojiHe BepoHTHbiMH b 6 yAymeM. 
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SUMMARY 


Two parallel trends of plant ecological evolution are characteristic for the Miocene and accompa¬ 
nying geological eras: (a) the line of the evolution of C 3 herbs of cool plains, and (b) the line of the evo¬ 
lution of C 4 herbs of hot plains. Both trends resulted from leading tendencies in climate changes at that 
time. C 3 herbs and produced by them steppe and meadow biomes have arisen as a reply to temperature 
decreasing on vast areas of high latitudes. C 4 herbs and the vegetation of savanna and deserts formed 
by them have appeared as a reply to water deficit and sun surplus of low latitudes. The problems of the 
fonners, namely photosynthate distribution in cold conditions, and the latters, i. e increase of the CO 2 
concentration in leaf tissues when stomata had closed in arid conditions, were decibed by structural and 
physiological plant specialization. The adaptive mechanisms are alternative, and the groups of herbs 
dominating in conditions of cold and hot plains are separated spacially and taxonomically. 98.9 % 
of C 4 herbs are represented by Monocots and Prodicots, and 99.8 % of advanced C 3 herbs by Eudi- 
cots. Adaptive parallels in phylogenetic lines can be seen inside the both groups of herbs. The both ty¬ 
pes of herbaceous biomes have come to change the forest biomes, which areas decreased strongly at all 
latitudes. This tendency develops in parallel to climate trends of continent cooling and aridization. 
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THpacnojibCKHH rocyaapcTBeHHbifi ne^aroraHecKHH hhcthtyt hm. T. T. UleBHeHKO 
r. THpacnojib, yji. 25 OKTxOpx, 128 
riocTynHJTa 14.09.2006 

OKOHHaTejibHbiH BapnaHT nojiyneH 29.01.2008 

BbWBJieHO 17 BHflOB h 4 (j)opMbi Vaucheria Ha TeppHTopHH McwmaBHH. IIpHBOAJiTCff cnncoK h iiojih- 
TOMHnecKHH KJiiOH fljui hx onpeaejieHHJi. 06cy)KflaiOTCX 6HOJiorHHecKHe, (J)eHOJiorHHecKHe, 3KOJiornnecKHe 
oco6eHHOCTH bhaob, a TaKxce ocHOBHbie HanpaBJieHHX npncnocoOjieHHH k Ha3eMHOMy cymecTBOBaHHio. 

KjiioHeBbie cjiOBa: Vaucheria , bh/jm, 3KOJiorHfl, <j>eHOJiorHff, penpoayKTHBHbie opraHbi, pH30H.abi, 
Moji^aBHx. 

Bham Vaucheria imipoKO pacnpocTpaHeHbi b npecHbix h coneHbix BOAax, a Taioxe 
Ha cyme. Ha MopcKHX MejiKOBOAbJix ohh 3 aHHMaioT Gojibimie TeppHTopHH. B npecHbix 
BOfloeMax o 6 pa 3 yK)T naraa cnjiomHoro noKpbiTHH, b npoTOHHbix — nnoTHbie noAym- 
KH. YcneillHO pa 3 BHBaK)TCH OHH H B yCJIOBHflX KyjIbTypbl. HeCMOTpn Ha IHHpOKOe pac- 
npocTpaHeHHe ee Vaucheria , AaHHbie o ee npaKTHHecKOM npHMeHeHHH HeMHoroHHC- 
jieHHbi. Hmciotch CBeAeHra o co^ep^caHHH b hhtax Vaucheria dichotoma BHTaMHHa B 12 , 
pocTOBbix BemecTB, aMHHOKHCJioT h Apyrnx opraHHnecKHX BemecTB (Ericson, Lewis, 
1953 ). H 3 Becrao, hto TaKHe bhabi, kslk V walzii, V dichotoma , V sessilis , BbiHOCHT 
CHJibHoe 3 arpH 3 HeHHe bo am. SiccnepHMeHTajibHbie AaHHbie 3 . A. THueBOH ( 1963 ) noica- 
3 ajiH, hto V terrestris xapaKTepH 3 yeTC« HeoGbinaiiHO bmcokhmh K 03 (J)(J)HUHeHTaMH Ha- 
KOnJieHHH paAHOH 30 TOnOB XHMHHeCKHX 3 JieMeHTOB, OCOGeHHO cepbl, (J)OC(J)Opa, pyTeHHH, 
uepHH, HTTpHH, npoMeraa h pTyTH. V debaiyana, V dichotoma cnocoGHbi nepeBOAHTb 
pacTBopHMbie cojih Kajibuna b HepacTBopHMbie coeflHHeHHJi. noAo 6 Hbie AaHHbie npeA- 
nojiaraioT B03M0>KH0CTb Hcnojib 30 BaTb bham Vaucheria GHOJiorHHecKOH ohhctkh 
npHpo,ziHbix boa, a TaioKe b MeAHijHHe h numcBOH npoMbimjieHHoc™. 

Jljiz Pocchh k HacTo^meMy MOMemy h 3 bcctho 16 bhaob h (J)opM Vaucheria ( 3 ayep, 
1980 ), b to BpeMH Kax b MHpe hx BbMBJieHO okojio 120 (Rieth, 1980 ). Tojimco b BajiTHH- 
ckom Mope hx BCTpeneHO 17 bhaob (Nielsen et al., 1995 ). B MojiAaBHH 6 biJio H 3 Becrao 
Bcero 3 BHAa. HaMH HaiiAeH 21 TaiccoH (17 bhaob h 4 (J>opMbi). 


MaTepnajibi h MeTOAHKa HCCJieAoeaHHH 

BbiJia oGcjieAOBaHa nacTb TeppHTopHH pecnyGjiHKH: 6epera ,Z(HecTpa ot KynypraH- 
ckoto jiHMaHa ao c. HacnaBa, paHOHbi: ^HecTpoBCKHH, Cjio6oa3chckhh, HoBoaHeH- 
ckhh, HncnopeHCKHK, KaryjibCKHH, KanapamcKHH, Copokckhh, Okhhijkhh, ^ohak)- 
maHCKHii, YHreHCKHH, ByjiKaHemrcKHH. 
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HccjieflOBaHHfl npoBOflHJiH b TeneHHe 8 JieT KaK Ha CTauHOHapHbix imomaflicax, 3ajio- 
>KeHHbix b pa3JiHHHbix MecTooGnTaHHux, Tax h npH MapmpyTHbix c6opax. Hccjie^oBa- 
hm OKpecTHoc™ 37 HacejieHHbix nyHKTOB h b3hto okojio 300 npo6. Ha CTauHOHapHbix 
nnoma^Kax npoGbi 6pajm e^ceMecHHHo h b tot ace jjeHb npocMaTpHBajiH c noMombio 
MHKpocKonoB MEH-6 h BnojiaM, 6HHOKyjmpHOH Jiynbi BM-51. PHcyHKH BbinojiHeHbi c 
noMombio pHCOBajibHoro annapaTa PA-4. OoTorpatjmpoBaHHe oGteicroB npoBOflHJiocb 
(J)OToannapaTOM 3enHT-3M Ha MHKpocKone MBH-6. BereTaTHBHbie hhth BOflopocjieii 
noMemajiH b pa3JiHHHyio CTeKJMHHyio nocyay (nauiKH Koxa, naiiiKH neTpH, xhmhhc- 
CKHe CTaKaHbl, npoGnpKH, 6aHKH) npH pa3JIHHHOM OCBemeHHH. HHTeHCHBHOCTb OCBeme- 
hhh H3Mep«jiH c noMombK) jHOKCMeTpa. J\jiz yzjoGcTBa paGoTbi 6biJia H3roTOBjieHa Hrjia 
c 3arHyTbiM kohhhkom, hto no3BOJiHjio 6paTb OTflejibHbie hhth BMecTe c raMeTaHnwMH 
h noMemaTb j\ji% H3yneHHJi Ha npe^Merabie CTeKJia, He noBpoKflaa hx. npn MapmpyT¬ 
Hbix HCCjieaoBaHHflx npo6bi H3ynajiH b tot ace aeHb h (J)HKCHpoBajiH b 0.01%-m pacTBo- 
pe (J)opMajiHHa. 

fljia onpe^ejieHHH bh^ob Hcnojib30BajiH onpeaejiHTejiH JI. JI. Bajibija (1865), 
W. Heering (1921), JI. H. KypcaHOBa (1953), K. Starmach (1972), JI. M. 3ayepa (1977, 
1980), A. Rieth (1980). 


KyjibTHBHpoBaHHe Vaucheria 

^jih nojiyneHHa BereTaraBHOH Maccbi h CTHMyjunjHH o6pa30Bamui raMeTaHrneB 
6biJiH anpoGnpoBaHM mcto^hkh KyjibTHBHpoBaHHJi, npe^jioaceHHbie ijejibiM paflOM bbto- 
poB (Klebs, 1896; Gotz, 1897; Ernst, 1904; Heering, 1907; YcneHCKHH, 1925; Kaloc, 
1938; Rieth, 1956, 1980; Muller, 1968, h a p.). no HMeiomHMca aaHHbiM bhabi Vauche¬ 
ria ycnemHO BererapyioT b pacTBope KHona, b ero pa3JiHHHbix MOflH(j)HKauHJix. Bhabi, 
o6HTaiomHe Ha noHBe, peKOMeHflyeTCJi noMemaTb b HaimcH neTpn Ha pa3JiHHHbie cy6- 
CTpaTbi, HanpHMep npocTepHJiH30BaHHyio noHBy, arap-arap, h 3ajiHBaTb hx ^oac^eBOH 
boaoh. JXjw GbiCTporo iiojiyneHHa raMeTaHrneB npe^JiaraeTCH Hcnojib30BaTb 2—5%-h 
pacTBop caxapo3bi hjih rjiK)K03bi. 

HaMH 6biJiH noAoGpaHbi HanGonee npHeMJieMbie nHTaTejibHbie pacTBopbi fljw bbi- 
pamHBaHHa BereTaraBHOH Maccbi h raMeTaHrneB. Oica3ajiocb, hto ycnemHO KyjibTHBH- 
pyioTca b nHTaTejibHbix pacTBopax BHflbi, oGHTaiomne b BO,zie. H3 tbkhx bhaob Gmjih 
H3y4eHbi V. dichotoma h V walzii. OnbiTbi noKa3ajiH, hto Aim KaacflOH nonyjiHUHH Heo6- 
xoflHMO noASnpaTb KOHKpeTHyio KOHueHTpaijHK) cojien. K npHMepy, hhth rapacnojib- 
ckoh nonyjiaijHH V. dichotoma HopMajibHO pa3BHBajiHCb b 10%-m pacTBope KHona, hh¬ 
th KynypraHCKOH nonyjwuHH b 10%-hom pacTBope norHGajiH, ho xopomo pa3BHBajiHCb 
b HopMajibHOM pacTBope KHona. Bepoaraee Bcero, b ecTecTBeHHbix ycjiOBHux HMeeT 
MecTO HajiHHne 3KOJiorHnecKHx pac, o neM micaji D. Mollenhauer (1971). 

nonbiTKH KyjibTHBHpoBaHHH Boflopocjien, oGHTaiomux Ha noHBe, He Bcer^a 6buni 
ycnemHbiMH. ,Z(epHHHbi, B3HTbie BMecTe c noHBOH h noMemeHHbie b HaimcH neTpn hjih 
HaniKH Koxa, CHanajia aaBajiH GbiCTpbin pocT, a 3aTeM npoHexoflHJio hx nopaacemie rpn- 
6aMH, B OCHOBHOM <j)HKOMHIjeTaMH, HJIH HaceKOMbIMH. Bee HHTH nOTHGaJIH AO o6pa30Ba- 
hh a raMeTaHraeB. JXjvl GbicTporo nojiyneHHJi raMeTaHrneB HanGojiee yaaHHbiM oxa3a- 
jiocb noMemeHHe HeGojibiuoro KOjinnecTBa hhtch b HaimcH neTpn h hx coaepacaHHe 
B TOHKOM CJIOe flHCTHJIJIHpOBaHHOH BOflbl npH HenpepbiBHOM OCBemeHHH B 200— 
240 jhokc b cneunajibHOM uneasy hjih Ha xopomo ocBemeHHOM OKHe. TaMeTaHTHH npn 
TaxoM KyjibTHBHpoBaHHH noHBJUuiHCb Ha 3—6-h ACHb. ,3 /ih hx nojiyneHHH mo^kho Taioxe 
Hcnojib30BaTb 1—2%-h pacTBop rJHOK03bi. Ootohhh h aHTepn^nn, nojiyneHHbie b ycjio- 
BHHX KyJIbTypbl, 6bIJIH HAeHTHHHbl TaKOBbIM H3 eCTeCTBCHHblX MCCTOoGHTaHHH. 
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Pe3yjibTaTbi h oScy^eHHe 


B CnHCOK TaKCOHOB, oGHapy^eHHblX B MoJIflaBHH, BKJlIOHeHbl TOJIbKO Te BHflbl H 
4>opMbi, onpeaejieHne KOTopbix He Bbi3biBajio comhchhh. 

CeM. VA UCHERIA CEA E (S. Gray) Dumor 
Pofl VAUCHERIA DC. 

CeKUHfl Piloboloideae Walz emend. Nordst. 

1. V litorea Hofm. et Ag. 

CeKUHH Woroninia Solms-Laubach 

2. V. dichotoma (L.) Ag. 

CeiojHfl Tubuligerae Walz 

3. V. aversa Hass. 

CeKUHH Corniculatae Walz 

4. V sessilis (Vauch.) DC. f. sessilis (V. sessilis f. genuina Hansg.) 

5. V. sessilis f. repens (Hass.) Hansg. (V. repens Hass.) 

6. V sessilis f. clavata (Klebs) Heer. (V. clavata Klebs) 

7. V. sessilis f. iowense Prescott 

8. V. orthocarpa Reinsch. (V. sessilis f. orthocarpa (Reinsch) Heer.) 

9. V. borealis Him 

10. V. erythrospora Christ. 

11. V. geminata (Vauch.) DC. 

12. V. walzii Roth (V. uncinata Gotz) 

13. V pseudogeminata Dang. 

14. V. verticil lata Meneg. Sensu Kutz. 

15. V undulata Jao 

16. V. terrestris (Vauch.) Gotz 

17. V. hamata (Vauch.) Gotz (V. prona Christ.) 

CeiojHfl Anomale Hansg. 

18. V. woroniniana Heer. f. woroniniana (V. canalicularis (L.) Christ.) 

19. V. woroniniana f. quadripora Rieth 

20. V. debatyana Woronin ( V\ cruciata (Vauch.) DC.) 

CeKurni Heeringia Blum 

21. V. arrhyncha Heid. ( Vaucheriopsis uncinata (Kutz.) Zauer) 

OnpeaejieHHe bhaob Vaucheria bo3mo)kho TOJibKO npn HajiHHHH raMeTaHraeB h 
oocnop. HawGojiee yaoGHbi nojiHTOMHHecKHe kjhohh, KOTopbie .zjaioT B03M0>KH0CTb 
nojiHoro cpaBHeHHH oGteKTOB no oahhm h TeM ace npH3HaicaM h Gojibiuyio CTeneHb 
oGteKTOBHOCTH, n03B0JWK)T BblflBHTb KOMnJieKC npH3HaKOB, OTJIHHaiOmHX OflHH TaK- 
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TABJIMUA I 


Onpeaeji] 


utejitHaa TaGjimxa jv ia TaKcoHoe poaa Vaucheria 


TaKCOHbi 

c 






fpynnbi npH3HaKOB 






□ 

D 

DU 

na 

D 

□ 

m 


Q 

D 

a 

Q| 

XIII 

XIV 

XV 

V. sessiiis f. clavata 

1 

2 

3 

3 

4 

1 

i 

3 

1 

1 

i 

4 

2 

l 

1 

V. sessiiis f. sessiiis 

1 

2 

3 

3 

4 

1 

i 

3 

l 

2 

i 

4 

2 

1 

1 

V. sessiiis f. repens 

1 

2 

3 

3 

4 

1 

i 

3 

I 

3 

i 

4 

2 

I 

1 

V. orthocarpa 

1 

2 

3 

3 

4 

2 

i 

l 

2 

1 

i 

4 

6 

1 

1 

V. sessiiis f. iowense 

I 

2 

4 

3 

4 

1 

i 

3 

1 

2 

i 

4 

2 

1 

l 

V. terrestris 

1 

2 

6 

3 

1 

4 

3 

2 

1 

4 

i 

4 

3 

I 

3 

V. erythrospora 

l 

2 

6 

3 

l 

4 

1 

1 

I 

2 

i 

3 

2 

2 

3 

V. geminata 

1 

2 

6 

3 

1 

4 

3 

3 

1 

2 

i 

4 

4 

2 

2 

V. hamata 

1 

2 

6 

3 

1 

4 

3 

3 

1 

4 

i 

4 

3 

1 

2 

V pseudogeminata 

1 

2 

6 

3 

1 

4 

3 

3 

2 

2 

i 

2 

6 

2 

3 

V. verticillata 

1 

2 

6 

3 

1 

4 

4 

3 

1 

2 

2 

4 

2 

1 

3 

V woroniniana 

1 

2 

6 

4 

2 

4 

3 

3 

\ 

2 

l 

2 

4 

1 

2 

V. woroniniana f. quadripo- 
ra 

1 

2 

6 

5 

3 

4 

3 

3 

1 

2 

1 

2 

4 

1 

3 

V debaryana 

1 

2 

6 

5 

3 

4 

3 

3 

1 

l 

1 

4 

2 

1 

3 

V. undulata 

1 

3 

6 

3 

1 

4 

3 

3 

2 

4 

1 

2 

3 

1 

2 

V dichotoma 
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1 

2 

1 

1 

1 

1 

4 

1 

l 

1 

3 

5 

1 

3 

V litorea 

2 

1 

5 

2 

3 

3 

1 

4 

1 

2 

1 

4 

2 

3 

3 

V. a versa 

2 

2 

1 

2 

4 

1 

1 

1 

2 

7 

1 

4 

4 

4 

1 

V. borealis 

2 

2 

1 

3 

4 

4 

1 

3 

l 

3 

1 

4 

2 

2 

3 

V arrhyncha 

2 

2 

6 

2 

1 

4 

3 

3 

3 

4 

2 

1 

1 

1 

3 

V walzii 

2 

2 

6 

3 

1 

4 

4 

3 

1 

6 

2 

4 

3 

1 

2 


coh ot Apyroro. Taxon onpeAejiHTejib eme yAo6eH TeM, hto b Hero mo>kho BKJHonaTb 
HOBbie BHAbi, yBejiHHHBaa hhcjio phaob h hhcjio npH3HaKOB. Ha ochobc mctoahkh co- 
CTaBJieHHH nojiHTOMHHecKHX kjhohch, npeAJioaceHHoii B. E. EajiKOBCKHM (1964), CAe- 
jiaHa nonbiTKa co3ABhhh TaKoro onpeAejiHTejm Rim bhaob Vaucheria MojiAaBHH. 


KJIIOH J\J\n OnPEAEJIEHRfl TAKCOHOB VAUCHERIA 


I rpynna npH3HaKOB — cpedmiu dua\iemp eeeemamueubix mmteu : 

— TOHKHe (20—70 mkm).1 

— TOJicTbie (6ojiee 70 mkm) .2 

II rpynna npn3HaKOB — non u cmpoenue noeepxHoemu mimeu: 

— oflHonojibie, rjiaaKaa.1 

— o6oenojibie, rjia^Kaa .2 

— o6oenoJibie, BOJiHHCTaa.3 

III rpynna npH3HBKOB — nonootcenue cmmepuduee na ocuoeHbix hiwmx: 

-CHJWHHe, Ha OflHOH CTopoHe.1 

— cnaanne, no o6eHM CTopoHaM.2 

— Ha Ho>KKe, Ha ojihoh CTopoHe.3 

— Ha HO)KKe, no o6chm CTopoHaM.4 

— Ha nycTOH KJieTKe.5 

— Ha reHepaTHBHOH bctbh.6 

•IV rpynna npn3HaKOB — (jyopjua cmmepudues : 

— OBajibHaa hjih HHueBHaHaa.1 

— UHJiHHflpHHecKaa npaMaa hjih cjierKa H3orHyTaa .2 

— Tpy6KOBH^Haji, corHyraa hjih cmipajibHO 3aKpyHeHHaa c oahhm OTBepcTHeM .3 

— T-o6pa3Haa, c nonepenHon TpyOKon, Ha KOHnax KOTopon HMeeTca no oaHOMy OTBepcnno ... 4 
— MeuiKoo6pa3Haji hjth noayuiKOBHjiHaji, c 1—4 BbipocraMH .5 
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V rpynna npH3HaK0B — eacpbimue anmepudux: 

-OflHHM KpyrjiwM OTBepcTHeM.1 

— flByMH KpyrjibiMH OTBepcraaMH.2 

— TpeMH h 6ojiee KpyrjibiMH OTBepcTHXMH.3 

— HenpaBHJibHOH mejibio c aajibHeHiiiHM pa3pbiBOM BepxyiiiKH.4 

VI rpynna npn3HaicoB — nojiootcenue ooeonuee na numu : 

— CHflflHne hjih Ha KopoTKnx HOXCKax (MeHee 10 mkm).1 

— Ha flJiHHHbix HoxcKax (6ojiee 10 mkm).2 

— Ha cneunajibHOH KJieTKe.3 

— Ha reHepaTHBHbix bctbxx.4 

VII rpynna npn3HaKOB — hucjio ooeonuee na ocnoenou numu u ee eemexx: 

-O^HHOHHbie HJIH napHbie Ha OCHOBHOH HHTH.1 

— OoJibiiiHMH rpynnaMH Ha ochobhoh hhth.2 

— o/iHHOHHbie hjth napHbie Ha reHepaTHBHOH bctbh.3 

— 6oJiee jiByx Ha reHepaTHBHOH BeTBH.4 

VIII rpynna npH3HaKOB — nojioofcenue ooeonuee omnocumejibno anmepudux : 

-Bbliue aHTepH^HX HJIH pXJIOM C HHM.1 

— Bbirne aHTepnjiHfl, HaBncaeT Ha jx hhm.2 

— HHxce aHTepn^Hx hjih Ha o,aHOM ypoBHe.3 

-Ha pa3HbIX HHTXX.4 

IX rpynna npH3HaKOB — namnue Kruoema wiu nanwuibi y ooeonux: 

— HMeeTcx HeOojibinoH kjiiobhk hjth nanujuia.1 

— KJIIOBHK xopoino pa3BHT.2 

— KJIIOBHK OTCyTCTByeT.3 

X rpynna npH3HaKOB — nanpaexenue Kjuoema no omnouienwo k ocnoenou numu: 

-BepTHKaJIbHO BBCpX.1 

— KOCO BBepx.2 

— napajuiejibHo.3 

-KOCO BHH3 .4 

— BepTHKaJIbHO BHH3.5 

— b pa3JiHHHbix HanpaBJieHHJix, oTBepHyT ot aHTepnjiHx.6 

— b pa3JiHHHbix HanpaBJieHHxx, noBepHyT k aHTepnjiHio.7 

XI rpynna npH3HaKOB — naxunue u dnuna nootcm ooeonux : 

— OTCyTCTByeT hjih KopoTKax (MeHbine hjih paBHa ootohhio) .1 

— 6ojiee juiHHbi ooroHHx .2 

— HMeCTCX HOXCKa C floSaBOHHOH KJieTKOH.3 

XII rpynna npH3HaKOB — ifeem oocnop : 

— 3ejieHbiH .1 

— CHanajia 3ejieHMH, 3aTeM 6jiejiHO-)KejiTbiH.2 

-TeMHO-KOpHHHeBblH HJIH KHpnHHHblH.3 

— OjiejiHo-xcejiTbiH c nnrMeHTHbiMH nxTHaMH .4 

XIII rpynna npH3HaKOB — hucjio cjioee oOojiohku oocnopbi: 

— 2qjiox .1 

— 3 cjiox .2 

— 3 cjiox, cpejiHHH 6ojiee tojictwh .3 

-3 CJIOX, Cpe/IHHH TOHKHH .4 

— 3 cjiox, Bee TOHKne.5 

— 4—7 h 6ojiee cjioeB.6 

XIV rpynna npH3HaKOB — nojiootcenue oocnopbi e oozonuu : 

— 3anojiHxeT ooroHHH noJiHOCTbio.1 

-CBoOoflHbIM OCTaeTCX KJIIOBHK.2 

— CBOOoflHbl HH3 H KJIIOBHK.3 

-CB 06 o/IHa HHXCHXX HaCTb .4 

-JIOKHT CBOOOflHO, «napHT» B ooroHHH.5 

XV rpynna npH3HaKOB — Oecnoxoe pa3Mnootcenue : 

— 300cnopaMH .1 

— anjiaHocnopaMH .2 

— HeH3BeCTHO .3. 

flajiee — cm. Ta6n. 1. 
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HeKOTopbie 6HOJiomHecKHe ocoSchhocth bhaob Vaucheria 


J\jiz bhaob Vaucheria xapaKTepHa AOBOJibHO Bbicoxafl CKopocTb pocTa. Hhth V. di- 
chotoma , norpyaceHHbie b BOAy h HMeiomHe ^jiHHy 40—45 cm, 3a cyTKH BbipacraiOT Ha 
0.5—1.2 cm. Ta ace CKopocTb pocTa hhtch HaGjnoAaeTca h y bhaob, oOHTaiomHx Ha non- 
Be. fljia BbracHeHHfl CKopocra pocTa V dichotoma Ohjih B35m>i (J)parMeHTbi hhtch pa3- 
Hbix pa3MepoB, KOTopbie noMemajiHCb b naiiiKH FleTpH c 10%-m pacTBopoM KHona, 
b xaacAyio no 10 (J)parMeHTOB oahoh ajihhm. nojiyneHHbie nepe3 HeAejno pe3yjibTaTbi 
npeACTaBjieHbi b Ta6n. 2. 

Bee (J)parMeHTbi hhtch HC3aBHCHMO ot ajihhbi xapaKTepH30BajiHCb 3HanHTejibHbiM 
npnpocTOM, OAHaKO npn 3tom MHorae KopoTKHe 4>parMeHTbi nornOajiH. TaKHM o6pa- 
30M, hhth V. dichotoma MoryT nerKo nepeHOCHTb (J)parMeHTauHio, ho cymecTByeT mh- 
HHMaJIbHaa HX flJIHHa, npH KOTOpOH OHH BbDKHBaiOT. 

B ApyroM onbiTe hhth 10 cm ail Gmjih noMemeHbi b naimcH IleTpH c 10%-m pacTBO- 
poM KHona. 3a 3 ah* ohh BbipocjiH Ha 2.5 cm, h Ha hhx noaBHJiHCb OoxoBbie BbipocTbi. 
Hepe3 4 HeAenH, KorAa boabi b Hairnce FleTpH CTajio Majio, ee aho 6bino noKpbiTO cruiorn- 
HblM BOHJIOKOM H3 BeTB5mjHXCfl HHTCH V dichotoma. HHTepeCHO, HTO B eCTCCTBCHHblX 
BOAoeMax BeTB^mHecH hhth y 3toto BHAa BCTpenaioTca peAKO, tojibko OKa3aBuiHCb Ha 
BJia^HOH 3eMJie, ohh oGnjibHO bctbhtch h o6pa3yiOT njiOTHbiH bohjiok h tcm caMbiM xa- 
Koe-To BpeMH coxpaHHK)T BJiary. 

K pa3MHO)KeHHK) BHAbi Vaucheria oGbihho npHCTynaiOT npn HeOjiaronproiTHbix 
ycjiOBHHX, tbkhx Kax noBbimeHHe cyxocra cyGcTpaTa, HeAOCTaTOK a3oracTbix coeAHHe- 
hhh, pe3Koe noHH^eHHe hjih noBbimeHHe TeMnepaTypbi boabi hjih noHBbi, 3aMopo3KH, 
H3MeHeHHe ocbciachhh h t. n. B GnaronpiraTHbix ycjiOBHax ohh BererapyioT b CTepHjib- 

HOM C0CT05IHHH. 

JJjvl BbmcHeHHa bjihhhhh OTAejibHbix conen Ha pa3MHoaceHHe V dichotoma ee hh¬ 
th noMemajiHCb b pacTBopbi cneAyiomero cocTaBa: 1) KOHTpojib— 10 %-h pacTBop Kho- 
na; 2) 10 %-h pacTBop KHona 6e3 HHTpaTOB; 3) 10 %-h pacTBop KHona 6e3 conen xajib- 
iam; 4) 10%-h pacTBop KHona 6e3 (J>oc(J)aTOB; 5) 10 %-h pacTBop KHona 6e3 cyjib<})aTOB. 

OnbiT noKa3aji, hto npn OTcyTCTBHH b cpeAe HHTpaTOB BOAopocnb npHCTynaeT k pa3- 
MH05KeHHK) h o6pa3yeT raMeTaHTHH. B KOHTponbHOH npoOnpxe h b npoGHpxe 6e3 cynb- 
(JjaTOB OHa npoAOjraajia BererapoBaTb. B npoGnpxax 6e3 conen xajibiura h cyjib<})aTOB 
V. dichotoma nornSana, Tax xax nopaacajiacb rpnGaMH. 

B ApyroM onbiTe hhth V. dichotoma noMemajiHCb b 3 namxH FleTpH. B nepBOH 
namxe HaxoAHJiacb AHcrajinnpoBaHHaH BOAa, bo BTopon — 2%-h pacTBop rmoK03bi, 
b TpeTben — 10%-h pacTBop KHona. HarnxH Ohjih noMemeHbi Ha okho, ocBemeHHoe 
cojiHueM. B nepBOH namxe (J)opMHpoBaHHe raMeTaHrneB Hanajiocb nepe3 5 AHeft, bo bto- 
poH — nepe3 7 AHen, b TpeTben — tojii>xo Ha 10-h AeHb. TaxHM o6pa30M, yxyAHieHHe 
nHTaTenbHbix cbohctb cpeAH, apxoe ocBemeHHe, He6onbmoH o6beM boabi cnocoOcT- 
ByeT ycKopeHHOMy o6pa30BaHHK) raMeTaHraeB. B cocyAax c OojibuiHM oGbcmom boa*>i 


TABJ1HUA 2 

ripHpOCT HHTCH V. dichotoma B 3BBHCHMOCTH OT HX flJIHHbl 


N2 MaiUKH 

Ann Ha, cm 

npHpOCT flJIHHbl 

3a HeaeJiio, cm 

BbDKHBaeMOCTb, % 

1 

0.3 

0.5—0.6 

40 

2 

0.5 

o 

1 

© 

bo 

50 

3 

1 

2.5—2.6 

100 

4 

2 

3.2—3.4 

100 


2 BoTaHHHecKHH xypHaji, Ns 8, 2008 r. 
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H npH HH3K0M OCBemeHHH BHA HaXOflHJICff B COCTOHHHH BereTaiJHH H He npHCTynaJI K 
o6pa30BaHHK) raMeTaHraeB b TeneHHe HecKOAbKHx neT. 

HHTeHCHBHoe pa3MH03KeHHe oocnopaMH h anjiaHocnopaMH y bhaob Vaucheria Ha- 
Gjiio^aeTCH npH pe3KOM noHHAteHHH TeMnepaiypw noHBbi, b hbcthocth npw 3aMopo3Kax, a 
Taioice npH noAcwxaHHH noHBbi. riepBbie 3aM0p03KH b MoAAaBHH HaGmo^aioTCH b okth6- 
pe. npH nocemeHHH CTaunoHapHOH njiomaAKH Ha 6epery /jHecrpa nepe3 3 aha nocne 3a- 
Mopo3KOB 6buio o6Hapy)KeHO, hto noHBa noKpwTa oocnopaMH h anjiaHocnopaMH V. ha¬ 
mata , V. woroniniana , V. debaryana . HeKOTopwe aruiOHOcnopbi yace Hanajm npopacrarb, 
T. e. HMeHHO OHH CnOCoGHW 6bICTpO BOCCTaHaBJIHBaTb HOBbie AepHOBHHbl BOAOpOCJieH. 

TaxaH ace KapraHa Ha6jnoAaeTCH h npH BbicwxaHHH no4Bw. B OKpecraocTax Tnpac- 
nona b cepeAHHe hioaa b TeicymeH BOAe pOAHHKa bha V. debatyana 6wa BCTpeneH b Be- 
reTaTHBHOM coctohhhh, a HeAajieKo ot poAHHKa Ha noAcwxaiomeH no4Be Ha6moAajiocb 
MaccoBoe o6pa3oeaHHe oocnop. IIocAe pa3JiHBa p. ^HecTp y V. terrestris Ha ocboGoahb- 
UieHCH OT BOAbI BJia^KHOH n04Be HHTeHCHBHO pa3BHBaiOTCH BereTaTHBHbie HHTH, o6pa3yH 
cnjiouiHOH KOBep Hpico-3ejieHoro UBeTa. K MaccoBOMy pa3MHOHceHHio bha npHCTynaeT 
3HaHHTeJibHo no3xce npn BbicwxaHHH no4Bw Ha mhothx Ha6jiK>AaeMbix ynacTKax. 

Bhaw, oGHTaiomne Ha no4Be, npncTynaioT k MaccoBOMy o6pa30BaHHio oocnop b 
anpejie—Mae h b 0KTa6pe — Hoa6pe; b JiecHbix MaccnBax npn noAcwxaHHH noHBbi b 
HiOHe — aBrycTe. Bhabi, BCTpeneHHbie b BOAoeMax, npH hx BbicwxaHHH hjih HeAOCTaT- 
xe HHTpaTOB — o6whho b HIOHe—HlOJie. 

H3y4eHHe ce 30 HHwx H3MeHeHHH bhaoboto cocTaBa h (JieHOJiorHH bhaob Vaucheria 
npoBOAHJiHCb Ha cTaijHOHapHwx njiomaAKax: Ha necnaHOM 6epery ^HecTpa h b He6ojib- 
UIOM nOHMeHHOM BOAOeMe. 

B noHMeHHOM BOAoeMe Ha 6epery ^HecTpa 6wjio oGHapyaceHO 4 BHAa Vaucheria. 
B HHBape—4>eBpaiie boaocm 3aMep3aa, h b 3tot nepHOA npo6w He Gpajincb. B Map- 
Te nocne ramim JibAa 6buio o6Hapy>KeHO 2 BHAa: V. debaryana h V. woroniniana. B Ha- 
najie anpejw ohh npncTynajiH k MaccoBOMy o6pa30BaHHio oocnop. B anpene boaocm 
noAnHTWBajiCH boa^mh pa3AHBiueroc« ^HecTpa. B Mae noaBJunoTca eme 2 BHAa: V. wal- 
zii h V. geminata. Bee bhaw c Maa no aBrycT BererapoBajiH. K KOHuy aBrycTa boaocm 
Mejieji, V. geminata Ha MejiKOBOAbe o6pa30BWBajia oocnopw. C ceHTa6pa no Aexa6pb, 
nocne 4>opMHpoBaHHH oocnop h annaHocnop, a^phobhhw Bcex bhaob, 3a HCKjnoneHHeM 
V. debaryana , HC4e3aiOT H3 BOAoeMa. 

Ha nnomaAKe, 3aAoaceHHOH Ha necnaHOM 6epery ,ZjHecTpa, 6wjio oGHapyaceHo 6 bh¬ 
aob Vaucheria. B HHBape—(JieBpajie H3-noA CHera c noHBbi CHHMajiHCb 3ejieHbie hhth 
V. debaryana c oahhohhwmh raMeTaHrnaMH. B MapTe bha npHCTynaeT k MaccoBOMy 
pa3BHTHio oocnop. H 3 annaHocnop hhtchchbho pa3BHBaiOTca acphobhhw V. woroninia¬ 
na. B anpene b ^HecTpe HaHHHaeTca noA'beM boaw, h nnomaAKa norpyacaeTca b BOAy. 
B Mae, nocAe 0K0H4aHHH naBOAKa, hhth bhaob Vaucheria noKpwBaiOT ee cnAOiiiHWM 
KOBpoM. noHBAHiOTCH HOBbie bhaw: V. hamata , V. undulata , V. sessilis , V. walzii. II 04 - 
Ba nocTeneHHo noACwxaeT, h GoAbiiiHHCTBo bhaob npHCTynaeT k MaccoBOMy o6pa30Ba- 
hhk) oocnop. B HiOHe—Hiojie noBepxHOCTb noHBbi cyxa, bhaw Vaucheria oTcyTCTByioT. 
B aBrycTe— ceHTaGpe HAyT aoacah, no4Ba yBAaACHaeTCH h Ha Hen onaTb hohbaaiotca 
AepHOBHHbi bhaob Vaucheria. B OKT«6pe—Hoa6pe k MaccoBOMy o6pa30BaHHio oocnop 
npHCTynaiOT Bee bhaw. B Aeica6pe oGHapyaceHO toabko 4 BHAa: V. debaryana , V. wo¬ 
roniniana b CTaAHH MaccoBoro cnopoHomeHHH, a V. sessilis h V. hamata — b CTepHAb- 

HOM COCTOHHHH. 

HacTo HecKOAbKo bhaob o6HTaiOT b oahoh AepHOBHHe, hx hhth nepenyTaHbi. B pa3- 
AHHHbie nepHOAbi npeo6AaAaiOT to oahh, to Apyrne bhaw. CicpemHBaHHA bhaob, He- 
CMOTpa Ha hx 6ah3octb, He npoHCxoAHT. B Te4eHHe MHornx AeT Ha CTaijHOHapHbix nAo- 
maAKax BCTpeHaAHCb oahh h Te ace bhaw. 
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JX jih MojiAaBHH OTMeneH TOJibKO oahh MopcKOH bha V. litorea , BCTpeneHHbiH b jih- 
MaHax HepHoro Mopa (CpeAHHCKHH, 1873). V. dichotoma o6pa3yeT ooroHHH h aHTepH- 
Ahh TOJibKO b Bo^oeMax c pa3JiHHHOH CTeneHbio cojieHOCTH, h b flpyrwx perHOHax 0Ha 
BCTpenaeTCH, h b Mopax. EojibniHHCTBO bhaob ycneniHO pa3MHO)xaeTca xax b boac, Tax h 
H a BJiaxcHOH noHBe: V. woroniniana , V. walzii , V. debaiyana , V. arrhyncha , V. geminata , 
K sessilis. Tojibxo Ha noHBe 6biJiH BCTpeneHbi V. terrestris , K undulata , K hamata. 

IIlHpoKO pacnpocTpaHeH b Mojiabbhh bha K woroniniana. H3 37 HacejieHHbix nyHK- 
tob h hx OKpecTHOCTen oh 6biJi BCTpeneH b 24, npH4eM b caMbix pa3JiHHHbix mcctooGh- 
TaHMHx: Ha BJiaacHOH noHBe b TonojieBOM h rpaGoBOM Jiecax, b boac pynbeB, poahhkob, 
HeGojibiiiHX BO^oeMax, no 6eperaM ,ZjHecTpa, Ha BJiaacHbix Jiyrax. OGbihhoh aBJiaeTca 
V sessilis c ee (J>opMaMH. H3 37 nyHKTOB ohh 6biJiH BCTpeneHbi b 20, a V. undulata h 
V. hamata 6biJiH oGHapyaceHbi b 16. OcTajibHbie bham BCTpenaioTca 3Ha4HTejibHO peace. 
B Ta6ji. 4 npHBeAeHbi bhabi, BCTpeneHHbie b pa3JiH4Hbix GnoTonax. 

HanGojiee npHcnocoGjieHHbiMH x pa3JiH4HbiM MecTooGHTaHHaM oxa3ajmcb bham 
V. woroniniana , V walzii , V. sessilis. B Jiecax GbiJiH BCTpe4eHbi Te ace bham, 4T0 Ha Gepe- 
rax flHecTpa h Apyrnx boaocmob. HecKOJibxo hhmm aBJiaeTca bhaoboh cocTaB boaocmob. 

H3MeH4HBOCTb pa3J!H4HbIX npH3HBKOB y BHAOB Vaucheria 3aBHCHT OT yCJIOBHH 
MecTOoGHTaHHH. B ochobhom noABepaceHbi H3MeHeHHK) raMeTaHTHH h oocnopbi: hx pa3- 
Mepu, (J)opMa, HanpaBJieHHe xjnoBHxa no oTHomeHHio x aHTepHAHio, AJiHHa Hoacxn. 
3th H3MeHeHH« Ha6jiK>AaiOTCH xax b oahoh nonyjiaijHH, Tax h b pa3Hbix nonyjiaijHax. 
HanpHMep, y V. woroniniana , oGHTaiomen Ha no4Be, 06 a xoHija amepHAHa xopoTKHe h 
npaMbie. B np0T04H0H boac poAHHxa ohh Gojiee AJiHHHbie h 3arHyTbie (pnc. 1, 7, 2). 

Y BHAa V. walzii Ha 3a6oji04eHHOM Jiyry b OKpecraocTax cena HBaH4a HaGjnoAa- 
JlHCb pa3J!H4M B K0JlH4eCTBe OOTOHHCB H B nOJIOaceHHH HX KJ110BHK0B nO OTHOUieHHK) X 
OCHOBHOH HHTH H aHTepHAHK). THnH4H0e CTpOCHHe TCHepaTHBHOH BeTBH*. 5 OOTOHHeB, 
hx KJiiOBHKH HanpaBjieHbi BBcpx no4TH nepneHAHKyjiapHO hjih noA HexoTopbiM yrjiOM 
x ochobhoh hhth, ohh nporaBonojioacHbi OTBepcTHio aHTepHAHa. Y Apyroi! reHepa- 
THBHOH BeTBH OOTOHHeB 4 BepXHHH OTCyTCTByeT, KJIIOBHKH OOTOHHeB HanpaBJieHbl nOA 
yrJIOM BHH3 H TaK5Ke npOTHBOnOJIOaCHbl OTBepCTHK) aHTepHAHH. y TpeTbeH BeTBH OOTO- 
HneB 4 HoacKH hx HanpaBjieHbi noA yrjiOM bhh3, a kjiiobhkh oGpameHbi x aHTepHAHio 
(pnc. 1, 3 — 5). Taxoe pa3Hoo6pa3He nojioaceHHH ootohhcb MoaceT 6biTb CBa3aHO c rjiy- 
Ghhoh norpyaceHHa b BOAy hhtch boaopocjih. 


TABJ1MUA 3 

Bujibi Vaucheria pa3JiM4Hbix SwoTonoB 


riOMMeHHblM Jiec 
(Ha aoporax, Ha noMBe, 
cpean aepeBbeB) 

Tpa6oBaa Ay6paBa 
(aoporH, BJiaxHbie 
HH3HHbl) 

Eeper AHecTpa, 
6epera apyrHx 

BOflOeMOB 

BofloeMbi 

V terrestris 

V. terrestris 

V. terrestris 

V. lithorea 

V. undulata 

V. undulata 

V undulata 

V. dichotoma 

V hamata 

V. hamata 

V. hamata 

V. borealis 

V. pseudogeminata 

V. pseudogeminata 

V. pseudogeminata 

V. orthocarpa 

V. woroniniana 

V. woroniniana 

V. woroniniana 

V woroniniana 

V. walzii 

V. walzii 

V walzii 

V. walzii 

V. sessilis f. sessilis 

V sessilis f. sessilis 

V. sessilis f. sessilis 

V. sessilis f. sessilis 

V. sessilis f. repens 

V geminata 

V. sessilis f. repens 

V geminata 

V sessilis f. iowense 

V. arrhyncha 

V. sessilis f. iowense 

V. arrhyncha 

V. sessilis f. clavata 

V. vertici/lata 


V. sessilis f. clavata 

V. debaryana 

V. geminata 

V debaryana 
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BecbMa H 3 MeHHHBbi (J)opMa h pa 3 Mepbi ooroHHeB h aHTepH^HeB. y (J>pyH 3 eHCKOH no- 
nyJiHUHH V. debaryana , oGirraiomeH Ha noHBe, Ha 6 epery npyqa ooroHHH npoflOJiroBa- 
Tbie (48—52 mkm ,zyi. h 38—44 mkm uiHp.). Y KopHemrcKOH, BCTpenaiomeHCH TaioKe Ha 
noHBe, ho b hbobom Jiecy, ohh non™ Kpyrjibie (36—48 mkm aji. h 32—48 mkm imip.). 
Y opAameBCKOH nonyjiauHH V. dichotoma ooroHHH h aHTepHflim 6 onee KpynHbie, neM 
y HOBoaHHeHCKofl, npn non™ OAHHaKOBbix pa 3 Mepax hhtch. 


IlpHcnocoSjieHHe bhaob k Ha 3 eMHOMy o6pa3y hch3hh 

Mop(J)OJiorH4ecKH HHTHaraji CTpyKTypa TajuiOMa Vaucheria He H3MeHHjiacb b Tene- 
HHe MHorax MHJuiHOHOB jieT, 0Ha OKa3ajiacb yaaHHOH h j\nn )kh3hh Ha cyme. OflHa- 
ko ooraMHMH nonoBOH npoijecc h Gecnojioe pa3MHO^ceHHe 30ocnopaMH TpeGyeT noji- 
Horo norpy^KeHHH hhtch b Bo^y. B KaKOM HanpaBjieHHH 3BOJiK)ijHOHHpoBajiH opraHbi 
pa3MHO)KeHHH Vaucheria , npHcnocaGjiHBaacb k Ha3eMHOMy o6pa3y >kh3hh, mo^kho npo- 
cjie^HTb Ha BH^ax, BCTpeneHHbix b McxrmaBHH. 

IIpH Bbixo^e bh^ob Vaucheria Ha cyuiy npn GecnonoM pa3MH05KeHHH npoHcxo^HT 
nepexofl ot 30ocnop k amiaHocnopaM, npn nojioBOM — ot flByflOMHocra K o^hoaom- 
HOCTH, K COKpameHHK) HHCJia aHTepH^HeB H yBeJIHHeHHK) HHCJia OOTOHHeB, a 3HaHHT, 
h yBejiHneHHK) KOjiHnecTBa oocnop. KpoMe Toro, Ha6jiioflaeTCJi MaKCHMajibHoe c6jiH^e- 
HHe OTBepcTHH ooroHHeB h aHTepHflHeB, npn kotopom Rim oiuioflOTBopeHiw Tpe6yeTCJi 
MHHHMaJIbHOe KOJIHHeCTBO BOflbl. y Ha3CMHbIX BHflOB IIOJIBJIHIOTCJI flJIHHHbie pH30HflbI. 

TnnHHHbiM npeACTaBHTejieM flByaoMHbix bhaob hbjihctch V dichotoma (pnc. 1, 6, 
7). Hhth, Ha KOTopbix pa3BHBaiOTCH ootohhh, Bcer^a TOJime hhtch c aHTepHAHHMH. Pa3- 
Mepw ooroHHeB b 3 h 6ojiee pa3a npeBbimaioT pa3Mepbi aHTepH^HeB. Hhcjio aHTepn^neB 
HaMHoro Gojibme, hcm ootohhcb. Ha hhth 11.5 cm ^ji. HaxoflHjiocb 5 ootohhcb, a aHTe- 
pHAHeB Ha hhth 1.4 cm an. —49. AHTepH^HH npoflyijHpyiOT orpoMHoe kojihhcctbo 
noABH>KHbix raMeT, hto noBbimaeT BepoaraocTb oruioflOTBopeHHH. Hojioboh npouecc 
ocymecTBJineTCH tojibko Ha hhtjix, nojiHocTbio norpyacemibix b Bo^y. 

Bojiee npHcnocoGjieHHbiMH k oGnTaHHio Ha BJia^cHOH noHBe jibjihiotcji oflHOflOMHbie 
BHflbl, npH 3TOM pe3KO COKpamaeTCH HHCJIO aHTepHAHeB H yBeJIHHHBaeTCH HHCJIO ooro¬ 
HHeB. BHflbi, y KOTopwx raMeTaHTHH chahhhc hjih Ha kopotkhx Ho^Kax, Gecnojioe pa3- 
MHO^ceHne ocymecTBjiaeTCH 300cnopaMH h TOJibKo npn nojiHOM norpyaceHHH ^epHHHbi 
b BOfly, Ha noHBe 300cnopbi He pa3BHBaioTCH. y hhtch, 0Ka3aBiiiHxcji Ha cyme, raMeTaH- 
thh pacnojiaraioTCH pjiflOM h kjiiobhk ootohhh oGpameH k aHTepH^Hio. npn oTcyTCTBHH 
B03M0HCH0CTH pa3MHOHCCHHH 300Cn0paMH yBCJIHHHBaeTCH HHCJIO OOTOHHCB. 3t0 HBJie- 
HHe mokho npocjieAHTb y cjieayiomHx bhaob: 1 ootohhh h 1 aHTepHflHH y orthocarpa, 
2 ootohhh h 1 aHTepHAHH y V. sessilis f. sessilis , hcckojibko ootohhcb h 1—2 aHTepH^HH 
y V. ornithocephata (pnc. 1, 8 — 10). Tpynnbi raMeTaHraeB Moryr pacnojiaraTbcn KaK Ha 
oahoh CTopoHe hhth, Tax h Ha o6chx, KaK y V. sessilis f. iowense (pnc. 1, 77). y 6ojib- 


Phc. 1. TaMeTaHrHH Vaucheria. 

1,2 — Vaucheria woroniniana. TeHepaTHBHan BCTBb c npHMbiMH BbipocTaMH anTepHflHH (/) h TeHepaTHBHan HHTb c ajihh- 
HbiMH h H3orHyTbiMH BbipocTaMM (2); 3 — 5 — V. walzii. Ootohhh nanpaBJieHbi BBepx m OTBepHyTbi ot aHiepwaHH (2); 
OOTOHHH HanpaBJieHbl BHH3 H OTBepHyTbi OT BHTepHAHH ( 4 ); OOTOHHH HanpaBJlCHbl BHH3, HO nOBepHyTbl K ailTepH^HR) (5). 
6,7 — Vaucheria dichotoma. HuTb c ootohhcm (6), HHTb c aHTepn^HBMH (7). 8 — V. orthocarpa. HHTb c ooronHeM h 
aHTepHaneM. 9 — V. sessilis, f. sessilis. 2 ootohhh h 1 aHTepnann Ha o/ihoh CTopoHe hhth. 10 — V. ornithocephala. Tpyn- 
nw ooroHHeB h 1 hjih 2 aHTepn/iHH (no TeTny). 11 — V. sessilis f. iowense. Tpynnbi raMeTaHrueB pacnoJiaraiOTCH no o6e 
CTopoHbi hhth. 12 — V. undulate. 1 ootohhh h 1 aHTepnaHH na reHepaTHBHOH bctbh. 13 — V. geminata. 2 ootohhh h 
1 aHTepHaHH. 14 — V. walzii. 5 ootohhcb h 1 aHTepnaHH. 15, 16 — V. woroniniana (15), V. debaiyana (16). BbipocTbi Ha 
BepuiHHe aHTepnaHH. 17 — V. terrestris. Ootohhh HaBHcaiOT Ha^ aHTepnaneM. 
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Pnc. 2. Pn30H/n>i Vaucheria hamata. 


uiHHCTBa bhaob, o6HTaK>mHx Ha noHBe, raMeTaHrHH pacnojiaraioTca Ha reHeparaBHbix 
BeTBax, a 6ecnojioe pa3MHoxceHHe ocymecTBJiaeTca HenoflBHXcHbiMH anjiaHOcnopaMH, 
KOTopbie cnoco6Hbi 6bicTpo npopacTaTb, aTaioxe nepe)KHBaTb 3hmhhh nepnofl. reHepa- 
THBHaa BeTBb 3aBepniaeTca rpynnoii raMeTaHraeB, 1 aHTepHflHeM h 1— 2 hjih HecKOJib- 
khmh ooroHHaMH. 1 ooroHHH OTMeneH y V. undulata , 2 — y V. geminata , 6oJiee 2 — 
y V. walzii (pnc. 1 ,12 — 14). Kohuh BbipocTOB aHTepH^na y V. woroniniana HanpaBJie- 
Hbl K KJIIOBHKaM OOTOHHeB H MaKCHMaJlbHO npH6jiH)KeHbi k hhm (pnc. 1, 75), y V. deba - 
ryana aHTepHOTii pacnojiaraeTca HenocpeflCTBeHHO Haa ooroHHaMH h HMeeT BbipocTbi 
c OTBepcTHtfMH, Tax hto npH hx onopo)KHeHHH MyxccKHe raMeTbi nona^aioT Ha kjhobhkh 
ooroHHeB (pnc. 1, 16 ), xuia nero flocraTOHHo MHHHMajibHoro KOJiHnecTBa bo,zu>i (poca, 
.zjcmTjb). y V. terrestris ootohhh HaBHcaeT Ha# aHTepH^HeM h ero kjhobhk npH6jiH>KeH 
K OTBepCTHK) aHTepHflHfl (pHC. 1,77). 

y pa^a bhaob Ha6jno^aeTca npojiH^epaiiHa reHepaTHBHbix BeTBen. Y bhjjob, ra¬ 
MeTaHrHH KOTopbix pacnojiaraioTca Ha ochobhmx hhtjix, npojiH<|)epaijHa nponcxo^HT 
pe^KO, JiHiiib y V. dichotoma HHorzja Ha Bepxymice ooroHHa noaBJiaeTca 6ojiee TOHKaa 
HHTb, Hecymaa aHTepn^HH. IIpojiH<|)epaijHK) mh Ha6jno,qajiH y V. walzii , V. terrestris , 
V. pseudogeminata, V. arrhyncha. Ilo jiHTeparypHbiM aaHHbiM, OHa HMeeT MecTO y 
V. geminata , V. undulata , V. hamata , V. woroniniana , V. debaryana, V. verticillata 
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(Rieth, 1980). Y oahhx bhaob HOBbie reHepaTHBHbie bctbh B03HHKaioT H 3 hohckh ooro- 

HHfl, y ApyrHX - H3 HOXCKH aHTepiiaHJI, y TpeTbHX - H3 KJHOBHKOB OOrOHHeB HJIH H3 

BepxyuiKH aHTepH^Mx. OyHKUHx hx He cobccm acHa. B o^hhx cjiyna^x ohh MoryT pe 3 Ko 
yBeJIHHHBaTb 4HCJIO oocnop. B ApyrHX OHH B03HHKai0T H3 He4>yHKUHOHHpyiOmHX raMe- 
TaHraeB, o6pa3ya uejibie uenoHKH OecnjiOAHbix reHepaTHBHbix BeTBeii (V. pseudoge - 
minata). 

PH30HflbI y MOpCKHX BHflOB, o 6 HTafOU(HX Ha npH6pe5KHbIX CKanaX B 30He IIpHJlHBa, 
npeACTaBJieHbi kopotkhmh BbipocTaMH, BbinojiHaiomHMH <|>yHKUHio npHKpenjieHH« kh- 
TeH k KaMeHHCTOMy rpyHTy. Y no4BeHHo-BOflHbix h noHBeHHbix bhaob ohh npeflCTaBJie- 
Hbi AJiHHHbiMH HHTeBH^HbiMH BbipocTaMH, npH 3 tom 4eM cyme no4Ba, TeM jyiHHHee H 
pa 3 BeTBJieHHee pH30HJJbI (pHC. 2). Pa3BHTHe HX npOHCXOJJHT pa3JIH4HbIM o6pa30M! Bep- 
uiHHa hhth, TepxeT nojioacHTejibHbiH reoTponH3M h njiacTH^bi yrjiy 6 juracb b no4By, hjih 
H a OCHOBHOH HHTH nOHBJMeTCH 60 KOBOH BbipOCT, npOHHKaiOUlHH B n04By. HeCOMHeHHO, 
ohh BbinojiraiOT He TOJibKO (JjyHKUHio npHKperuieHH* K CyOCTpaTy. 
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SUMMARY 

17 species and 4 forms of Vaucheria are revealed in Moldova. The list of the taxa and a polytomic 
key for their identification are given. Biological, phenological, ecological peculiarities of the species 
are discussed, as well as main trends of adaptations to terrestrial habitats. 


1199 



YAK 582.26 + 581.9 + 582.26 : 581.4 + 582.261/296 


Got. »ypH., 2008 r., t. 93, JVs 8 


© C. H. reHKaji, M. C. KyjiHKOBCKHH 
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nOJIHCTOBO-JIOBATCKOrO COArHOBOrO MACCHBA 
(rOCYflAPCTBEHHblH IIPHPOAHMH 3AIIOBEAHHK «P^EHCKHH») 

S. I. GENKAL, M. S. KULIKO VSKYI. CENTROPHYCEAE {BACILLARIOPHYTA) 

FROM POLISTOVO-LOVATSKY SPHAGNOUS TRACT (RDEISK STATE NATURE RESERVE) 

MHCTHTyr 6hoaothh BHyTpeHHHx boa hm. H. fl. IlanaHHHa PAH 
152742 BopoK, ApocAaBCxaa o6ji., Hexoy3cxHH p-H 
IIocTynHJia 13.04.2006 

OKOHHaTeJibHbiH BapwaHT nojiyneH 05.12.2007 

H3 pa3JiHHHbix SwoTonoB nojiHCTOBO-JloBaTCKoro c(})arHOBoro MaccHBa b npe^ejiax Pachcxoto rocy- 
juapCTBeHHoro npHpoAHoro 3anoBeAHHxa (m3) BbiaBjieHO 43 BHAa h BHyTpHBHAOBbix TaxcoHa Centrophy- 
ceae , npHHazuiexcamux 8 pojuaM. IIpHBeAeHbi Mop<})OAorHHecxHe xapaxTepHCTHxn BbWBjieHHbix TaxcoHOB, 
pacnpocTpaHeHHe b Pocchh pe^xnx bhaob. J\jix Aulacoseira distans var. nivalis npeAAaraeTca hobbih CTa- 
Tyc — A. nivalis (W. Smith) Genkal et Kulikovskiy stat. nov. 

KAioneBbie cnoBa: neHTpHHecxHe AnaTOMOBbie, cocTaB, Mop^oAorna, cHCTeMaraxa, pacnpocTpaHe¬ 
HHe, IIOAHCTOBO-JIOBaTCXHH C(})arHOBbIH MaCCHB, PACHCXHH 3anOBeAHHX. 

yHHKcUibHOCTb IlojiHCTOBo-JIoBaTCKoro c(})arHOBoro MaccHBa, KaK KpynHemiiero 
6ojiOTa EBponbi, AaBHO npHBJieKaeT BHHMaHHe yneHbix, no3BOJiHB onncaTb P. H. A6o- 
jiHHy (1914) GojioTHbie (j>opMbi cochm, a H. EorAaHOBCKOH-rHeH3(j) (1969) paccMOT- 
peTb 3aKOHOMepHocra 4>opMHpoBaHH« c<j>arHOBbix 6 ojiot BepxoBoro rana. Ajibixxjmo- 
pa 3Toro 6woi|eH03a Hapa^y c ApyrHMH KpynHbiMH 6 ojiothmmh CHCTeMaMH Ha Teppn- 
TopHH Pocchh He H3yneHa. HMeiomHeca yKa3aHH* AnaTOMOBbix c^arHOBbix 6 ojiot 
6ojibmeH nacTbK) ocHOBaHbi Ha aaHHbix cBeTOBOH MHKpocKonHH (TonaneBCKHH, 1947; 
MaTBHeHKo, 1950; IlpoiiiKHHa-JIaBpeHKo, 1954; ropimcoBa, 1971; AHHCHMOBa h a p., 
2005, h AP-)- O. B. Ahhchmoboh c coaBT. (2004) npHBOAHTca AaHHbie o AnaTOMOBbix He- 
KOTOpblX 60JIOT 3BeHHropOACKOH 6HOAOrHHeCKOH CTaHUHH. BbinOAHeHHOe HaMH HCCJie- 
AOBaHHe AHaTOMOBbIX C(J)arHOBbIX 60JIOT IIpHBOJDKCKOH B03BbIIIieHHOCTH BblflBHJIO KaK 
neHHaTHbie (reHKaji, KyjiHKOBCKHH, 20056; Heony6ji. AaHHbie), TaK h 6ojibiiioe hhcjio 
ueHTpHnecKHx AHaTOMOBbix (reHKaji, KyAHKOBCKHH, 2005a, 2006). 

LJejib pa6oTbi — H3yneHHe ueHTpmecKHx AnaTOMOBbix BOAopocjieH IIojihctobo-JIo- 
BaTCKoro c(j>arHOBoro MaccHBa c Hcnojib30BaHHeM coBpeMeHHbix mctoaob CKaHHpyio- 
meH 3JieKTpOHHOH MHKpOCKOnHH. 


MaTepnaji h MeTOAHKa 

MaTepnanoM a™ ashhoh pa6oTbi nocjiyacHJia 41 npo6a, co6paHHaa 21—23 hiojia 
2005 r. b rocyAapcTBeHHOM npnpoAHOM 3anoBeAHHKe (m3) «Pachckhh». IIphboahm 
nepeneHb npo6. IIjiaHKTOH 03ep: 1 — HyACKoe, 2 — PAeiiCKoe. 3 — /JoMiiiHHCKoe, 4 — 
PoroBCKoe, 5 — KopHHJioBCKoe, 6 — OcTpoBHCToe, 7 — Bojibmoe TopeijKoe, 8 — Ma- 
Jioe TopeiiKoe. /JeTpHT co AHa 03ep: 9 — PoroBCKoe, 10 — floMiimHCKoe, 11 — Majioe 
TopeijKoe, 12 — PAeHCKoe, 13 — OcTpoBHCToe, 14 — Bojibmoe TopeijKoe, 15 — Kop- 
HHjioBCKoe. ripo6bi Top(J>aHoro cy6cTpaTa h c^arayMa Ha rpaHHije 6epera h 03ep: 16 — 
Majioe TopeuKoe, 17 — HyACKoe, 1 8 — /JoMiiiHHCKoe, 1 9 — OcTpoBHCToe, 20 — Kop- 
HHJioBCKoe, 21 — Bojibmoe ropeijKoe. B oGboahchhom Kpae GojioTa b c^arayMe, onaAe 
ocok — 22. B o6boahchhom Kpae 6ojiOTa b KycTax hbbi, Kajuibi — 23. BbDKHMKa c<j>ar- 
HyMa H3 KOHKH C KJHOKBOH, MHpTOM, aHApOMCAOH OKOJIO 03. KopHHJIOBCKOe - 24. Bbl- 
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Mop<t>OMeTpH4ecKne h riijipoxHMimccKHC AaHHbie H3yneHMH o3ep 


03epo 

njiomaab, 

m2 

njiomaab 

BOAoc6opa, 

OTHomeHHe 

ruiomaaeft 

03epa/Bo^o- 

c6opa 

EacceftH 

peKH 

U,BeTHOCTb, 

rpaa. 

pH 

Tjiy6HHa 

B3HTHH 

HOHHblX 

npo6, m 

np03pan- 

HOCTb, M 

Paeficicoe 

8926.4 

25821.3 

0.35 

Peabfl 

260 

4.9 

2.5 

0.55 

HyacKoe 

1619.6 

8494.2 

0.19 

» 

242 

5.4 

— 

— 

AOMUIHHCKOe 

610.6 

10113.8 

0.06 

XjiaBHua 

265 

5.9 

1.8 

0.55 

KopHHJioBCKoe 

148.4 

1261.0 

0.12 

» 

310 

5 

1.5 

0.2 

OcTpoBHCToe 

397.0 

9459.0 

0.04 

» 

290 

5.7 

1.5 

0.45 

Majioe Topeu- 

91.6 

116.7 

0.78 

— 

76 

4.9 

5.1 

1.6 

Koe 

EoJibiuoe To- 

257.7 

303.7 

0.85 


114 

5.3 

4.5 

1.2 

peuKoe 

PoroBCKoe 

563.6 

1337.8 

0.42 

TynHHHHKa 

219 

5.3 

2.1 

0.55 


>KHMKa H3 c(J)arHOBOM no^yuiKH okojio p. PeAbH — 25. B c(J>arHyMe okojio 03 . #omhihh- 
CKoe — 26. Ko4Ka c Sphagnum magellanicum Brid. b OKp. 03. EoJibiuoe TopeuKoe — 27. 
BbiBopoHeHHWH Top(j) noA c(J)arHOBWM noKpoBOM okojio 03ep: 28 — HyACKoe, 29 — Ma- 
jioe TopeuKoe, 30 — OcTpoBHCToe. C(J>arHOBbiH noKpoB okojio 03ep: 31 — PoroBCKoe. 
32 — PAeiiCKoe. B noHiDKeHHH c<}>arHOBoro noKpoBa p«aom c 03epaMH: 33 — Kopmi- 
jioBCKoe, 34 — EoJibiuoe TopeuKoe, 35 — OcTpoBHCToe. C(J)arHOBbiH noKpoB Ha rjiy6H- 
He 20 cm okojio 03. HyACKoe — 36. Bmmokuihh c^arayM okojio 03. floMiiiHHCKoe — 37. 
B c(J)arHyMe p. PeAbH — 38. B 3apocA*x Kajuibi peKH PeAb* — 39. B c(J)arHyMe noA Kaji- 
jioh, meiixuepHeH, ocokoh B3AyTofl okojio 6epera 03. floMiiiHHCKoe — 40. Top4> co 3Jia- 
kom, onaAOM hb okojio 03. PAeiiCKoe — 41. 

IIOJIHCTOBO-JIOBaTCKHH C(J)arHOBbIH MBCCHB, paCnOJIOHCCHHblH B IIpHHJIbMHHCKOH 
HH3MeHHOCTH, HMeeT o6myio iuiomaAb okojio 93 twc. ra, ero HaH6ojibmaa AJiHHa c K>ro- 
ioro-3anaAa Ha ceBepo-ceBepo-BOCTOK okojio 45 km npn miipiiHe ot 15 ao 25 km. IOhc- 
Haa nacTb pa3AejieHa Ha ABe bctbh k lory y3Koii nojiocofl cyxoAOJia BAOJib p. XjiaBHija. 
MaccHB HaxoAHTca nonra nojmocTbio Ha aohhoh MopeHe. Okojio 20 03ep b MaccHBe, 
b Pachckoh BnaAHHe okojio 10, cbmbim KpynHbiM H3 KOTopbix aBJMeTca PAeiiCKoe. 03e- 
pa floMuiHHCKoe, KopHHJioBCKoe, OcTpoBHCToe o6pa30BajiHCb nocjie cnycxa o6niHp- 
Horo lOxcHoro 03epa p. XjiaBHuefi. HeKOTopwe Mop(J>OMeTpH4ecKHe h rHApoxHMH4e- 
CKHe xapaicrepHCTHKH 03ep h rAy6HHbi B3 araa 6eHT0CHbix npo6 npHBeACHbi b Ta6jiHue. 
EorAaHOBCKaa-rHeH3<|) (1969) othocht IIojiHCTOBO-JIoBaTCKHH MacciiB k BOAopa3Aejib- 
ho-ckjiohobwm (no KjiaccH(J)HKauHH K. E. HBaHOBa) 6ojioTaM Me^cAypeHHH, HaxoA*- 
iUHxca b npeAejiax oahoh o6meii AenpeccHH c oahhm o6iuhm yiaioHOM k ceBepo-ce- 
Bepo-BOCTOKy. 06o6meHHe MaTepnajioB no 3TOMy MaccHBy npHBeACHO b MOHorpa(J)HH 
EorAaHOBCKOH-rHeH34> (1969). 

OcBoGoxcAeHHe kjictok ot opraHHHecKoii nacra npoBOAHJiH mctoaom xojiOAHoro 
cxcHraHHa (EajioHOB, 1975). IIpenapaTbi BOAopocjieii wccjieAOBajiH c noMombio CKaHH- 
pyiomero 3JieKTpoHHoro MHKpocKona (JSM-25S). 


Pe3yjibTaTbi h hx o6cyacAeHHe 

B H3y4eHHbix npo6ax BbWBjieHo 43 BHAa ueHTpmecKHX AHaTOMOBbix BOAopocjieii. 
Hutkq npHBOAHTca hx KpaTKHC onHcaHM h AaHHbie no pacnpocTpaHeHHio. MecTOHa- 
xoxcAeHHa o6o3Ha4eHbi HOMepaMH npo6. 
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Actinocyclus normanii (Greg.) Hust. (Ta6ji. I, 7). Ctbopkh 17.3—21.8 mkm b AHaM., 
AByry6bix BbipocTOB 4—6 Ha CTBopice. 16, 18. 

CoJiOHOBaTOBOAHO-npecHOBO^HbiH nJiaHKTOHHbiH bha. Otmchch b bojdkckhx h 
U leKCHHHCKOM BOAOXpaHHJIHIIiaX, HH30Bbe BoJirH (reHKaJI H AP-, 1999) H CeBepHOM 
KacnHH iioa Ha3BaHHeM Coscinodiscus rothii var. subsalsus (Juhlin-Dannfelt) Hust. 
(IIpouiKHHa-JIaBpeHKO, MaxapoBa, 1968). 

Aulacoseira alpigena (Grun.) Krammer (Ta6ji. I, 2). CTBopna 7.1 — 7.9 mkm b AHaM., 
2.2—7.9 mkm Bbic., pa^OB apeoji 14—18 b 10 mkm, apeoji b p*Ay 16—32 b 10 mkm. 12, 
16, 37. 

PeflKHH npecHOBO^HWH bha, b ojiHroTpo(J)Hbix ceBepo-ajibnHHCKHx BOAoeMax. flo- 
CTOBepHbie HaxoAKH H3Becrabi H3 peK Ojia, MapKOBKa (HyKOTKa), pynba okojio r. Ma- 
ra^aH, 03 . OpojiHxa (EaiiKajibCKHH peraoH) h p. KeMb (CeBepo-3anaA Pocchh) (reH- 
KaJI, TpH(J)OHOBa, 2002), C(J)arHOBOM 6oJIOTe IIpHBOJDKCKOH B03BbIUieHH0CTH (reHKaJI, 
KyjiHKOBCKHH, b neMara). flpHBOAHTC« jyix Xa6apoBCKoro Kpaa (MeABe^eBa, EapHHo- 
Ba, 2004). 

A . ambiqua (Grun.) Sim. (Ta6ji. I, 3). Ctbopkh 5.4—25.6 mkm b AHaM., 6.8— 
15.6 mkm Bbic., pjiAOB apeoji 12—20 b 10 mkm, apeoji b puny 13—24 b 10 mkm. 1—11, 
13—15, 17—20, 24, 26, 30, 33, 35, 37, 40,41. 

UlnpoKo pacnpocTpaHeHHbifi bha, npeHMymecTBeHHo b Me30Tpo(J)Hbix h cjia6o 
3BTpo(J)Hbix BOAoeMax. OrMeneH b c^araoBbix 6ojioTax FIphbojdkckoh B03BbimeHHoc- 
th (reHKaji, KyjiHKOBCKHH, 2005a; 2006). 

A.granulata (Ehr.) Sim. (Ta6ji. I, 4). Ctbopkh 6.4 — 12.1 mkm b AHaM., 13.3 — 
17.9 mkm Bbic., p«aob apeoji 8—16 b 10 mkm, apeoji b paAy 5—14 b 10 mkm. 2, 5—8, 
12, 15, 18,20,21,40. 

KocMonojiHT, npeiiMymecTBeHHo b Me30Tpo4>Hbix h 3BTpo<|>Hbix BOAoeMax. OTMe- 
HeH B C(J)aTHOBbIX GoJIOTaX IIpHBOJDKCKOH B03BblUieHH0CTH (reHKaji, KyjiHKOBCKHH, 

2005a, 2006). 

A. islandica (O. Mull.) Sim. (Ta6ji. 1,5). Ctbopkh 11.8—20 mkm b AHaM., 6.7— 
13.3 mkm Bbic., p*aob apeoji 11—17 b 10 mkm, apeoji b p«Ay 9—18 b 10 mkm. 12, 18, 
23, 24, 37,41. 

B BOAoeMax OopeajibHon o6jiacTH, b Macce b ojiHroTpo(j>Hbix 03epax. B c^araoBbix 
6ojiOTax ripiiBOjDKCKOH B03BMiueHHOCTH (reHKaji, KyjiHKOBCKHH, 2005a; 2006). 

A. italica (Ehr.) Sim. (Ta6ji. I, 6). CTBopKa 11.4 mkm b AHaM., 10.7 mkm bmc., pa- 
AOB apeoji 19 b 10 mkm, apeoji b pnj\y 12 b 10 mkm. Uhuibi b otjihhhc ot onncaHH* He 
HMeiOT jionaToo6pa3Horo pacuiHpeHHB Ha KOHiiax. AHajioraHHaji (J>opMa uihhob OTMene- 
Ha b Apyrnx nonyjixiiHBX ototo BHAa (reHKaji, 1999). 11. 

B ojinroTpo(J)Hbix, cjia6o 3BTpo(J)Hbix, aiWAHbix BOAoeMax. 

H. H. flaBMAOBa, A. H. Mouceesa (1992) othocbt otot bha k uinpoKo pacnpocTpa- 

HeHHblM BHAaM, OAHaKO Ha 3JieKTpOHHbIX MHKpO(J)OTOrpa(J)H^X, HJIJHOCTpHpyiOmHX 
A. italica var. Italica , npHBOAHT A. subarctica (Ta6ji. 61: 14, 16, 18) hjih A. islandica 
(Ta6ji. 61:5—8,10,15), nooTOMy apeaji 3 toto BHAa Tpe6yeT yTOMHeHHx. llo HauiHM AaH- 
HMM, BHA H3BeCTeH H3 BOAOCMOB 3a6aHKajIbfl, KaMMaTKH, HyKOTKH, 03. OpoH 6accen- 
Ha p. JleHa (reHKaji, EoHAapemco, 2004), b EBponeiicKOH Pocchh b p. CeiiMa (reH¬ 
Kaji, 1999), C^arHOBblX 6oJIOTaX IIpHBOJDKCKOH B03BbmieHH0CTH (reHKaji, KyjiHKOB¬ 
CKHH, 2005a; 2006), yKa3MBaeTca ajih Xa6apoBCKoro Kpaa (MeABeAesa, EapiiHOBa, 
2004) h eBponeiicKoro CeBepo-BocTOKa (JIoceBa h AP-, 2004). IIocjieAHee BM3MBaeT co- 
MHeHHA, nocKOJibKy 3. H. JIoceBa (2000; Ta6ji. 12:1,2) iiphboaht 3JieicrpoHHbie MHKpo- 
(J)OTorpa(j)HH A. subarctica. 

A. lacustris (Grun.) Krammer (Ta6ji. I, 7). Ctbopkh 7.9—14.5 mkm b AHaM., 2.2— 
8.2 mkm bmc., pflAOB apeoji 12—25 b 10 mkm, apeoji b p«Ay 22—30 b 10 mkm. 10, 
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15, 16, 18, 20. B HameM MaTepnajie 3a<J>HKCHpoBaHbi HecKOJibKO MeHbniHe 3HaHeHna 
BbICOTbl CTBOpKH, HeM H3BCCTHO H3 JIHTepaTypHbIX A&HHblX (FeHKaJI, TpH(J)OHK®a!,. 
2002 ). 

PeflKHH A™ POCCHH BHA, H3BeCTHbI HBXOAKH B p. KeMb (FeHKaJI, TpH(|)OHOBa, 2002)). 
JJjw eBponencKoro CeBepo-BocTOKa npHBOAHTca <])opMa noA Ha3BaHHCM A. islandicm r y 
KOTopaa, no HameMy MHeHHK), othochtca kA. lacustris (JIoceBa, 2000; Ta6ji. 9:2—4). 

Aulacoseira nivalis (W. Smith) Genkal et Kulikovskiy stat. nov. (Ta&EL I, 8\ 

Basionym: Aulacoseira distans var. nivalis (W. Smith) Haworth (Haworth, 1988, 
Algae and aquatic environmental, p. 140, figs. 6—11). 

Ctbopkh 11.4 — 21.4 mkm b AwaM., 4 . 5 —6.4 mkm Bbic., p»aob apeon II —15 B 
10 mkm, apeon b pwy 16 b 10 mkm. 11, 16,24. 

PeAKHH aji* Pocchh bha, H 3 BecTHbi HaxoAKH 3Toro BHAa b ropHbix 03epax Gacceii- 
Ha p. JleHbi ( =A . tenella ; reHKan, BoHAapeHKO, 2004) h 6 acceiiHe TayiicKOH ry 6 bi (Xa- 
pHTOHOB, 2005). 

A. nivalis OTJiHHaeTca ot A. distans (Ehr.) Sim. 3HanHTejibHO Gojibuimm pa3MepoM 
apeon Ha jihucboh nac™ ctbopkh, Herjiy6oKOH KOJibueBHAHOH Ana(J)parMOH h tkwiee 
AJiHHHbiMH uiHnaMH (Haworth, 1988; Crawford, Likhoshway, 1999). 

A. perglabra vzx.floriniae (Cambum) Haworth (Ta 6 ji. I, 9). Ctbopkh 10—12.7 mkm 
b AnaM., 2.3 — 6.4 mkm Bbic., no Kpaio jimjeBOH nacra ctbopkh oaho kojibuo apeon. 4, 
11, 16,24, 30. 

PeAKaa pa3HOBHAHOCTb, npHBOAHTca AJia 6 acceiiHa TayiicKOH ry 6 w (XapHTOHOB, 

2005). 

Ot ranoBOH pa3HOBHAHOCTH oTJiHHaeTca HanHHHeM TOJibKo OAHoro KOJibita apeon 
Ha jiHiteBOH Hacra ctbopkh (Siver, Kling, 1997). nocjieAHJW Toace othochtch k peA- 
khm ajm Pocchh TaKcoHaM — H3BecTHa H3 p. KeMb h 03 . Hiok (CeBepo-3anaA Pocchh) 
(reHKaji, TpH(J)OHOBa, 2002), ropHbix 03ep 6acceiiHa p. JleHbi (reHKaji, BoHAapeHKO, 
2004), BOAoeMOB flajibHero BocTOKa (XapHTOHOB , 2005), eBponeiicKoro CeBepo-Boc- 
TOKa (=A. distans var. lirata; JIoceBa, 2000; Ta6ji. 8 : 5 — 8 ). 

Aulacoseira cf. pfaffiana (Reinsch) Krammer (Ta6ji. 1, 10). CTBopKa 7.9 mkm b AHaM., 
4.4 mkm Bbic., 14 p«aob apeon b 10 mkm, apeon b pwy 18 b 10 mkm. 16. 

XapaKTepeH rjix mcjikoboahmx ojmroTpo({>Hbix boaocmob bwcokhx iunpoT h rop. 
B p. KeMb h 03epax ee noiiMbi, 03 . Hiok (CeBepo-3anaA Pocchh), 03 . TeMHoe (Bo- 
jioroACKaa o6ji.), TyHApoBOM 03epe Ha HyKOTKe (KopHeBa, reHKaji, 1996; reHKan, 
TpH(J)OHOBa, 2002), c({>arHOBbix 6 ojioTax Hphbojdkckoh B03BbimeHHOCTH (reHKan, 
KyjiHKOBCKHH, 2006). YKa3biBaeTca ajm boaocmob Kojibckoto n-OBa, 03 . HjibMeHb, b 
03epax OKpecTHOCTeii 03 . TeneuKoe, 3aypanba, eBponeiicKoro CeBepo-BocTOKa (3a- 
6 ejiHHa h AP-, 1951; nopeitKHH, 1951; LUemyKOBa-nopeuKaa, 1955; JIoceBa h ap*, 
2004). 

A. subarctica (O. Mull.) Haworth (Ta 6 ji. II, 1 ). Ctbopkh 5.3—24.4 mkm b AHaM., 
2.9—11.4 mkm Bbic., phaob apeon 14—22 b 10 mkm, apeon b p«Ay 14—36 b 10 mkm. 
10, 12—15, 18—21, 23, 25, 26, 30, 33, 34, 36, 37, 40. 

IIInpOKO pacnpOCTpaHeHHblH B OJIHTO- H Me30TpO(j>HbIX KOHTHHeHTaJIbHbIX BO- 
AoeMax bha. OTMeneH b c<j>arHOBbix 6ojiOTax Hphbojdkckoh B03BbimeHHOCTH (reHKaji, 
KyjiHKOBCKHH, 2005a, 2006). 

A. tenella (Nygaard) Sim. (Ta 6 n. II, 2). Ctbopkh 6.7—10 mkm b AHaM., 1—2.4 mkm 
B bic., p«aob apeon 8 — 22 b 10 mkm, apeojibi b 2 — 3-p*AHbix HiTpnxax. 1, 3, 4, 10, 
12—14, 17—19, 23, 25, 26, 30, 33, 35, 37, 40. 

Auhao(J)hji, OTMeneH b ojmroTpocjmbix h cjia6o 3BTpo<j>Hbix BOAoeMax. Pcakhh aj m 
Pocchh bha, H3Becrabi hbxoakh b JIaAOHCCKOM 03epe h BOAoeMax ero 6acceiiHa (reH¬ 
Kaji, TpH(J)OHOBa, 2002). 
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A. valida (Grim.) Krammer (Ta6ji. II, 3). Ctbopkh 10.5—19.3 mkm b AHaM., 9.3 — 
17.9 mkm bmc., pwob apeoji 13 —19b 10 mkm, apeoji b pa^y 13 —14b 10 mkm. 15,18. 

ApKTOaUbllHHCKHH IIIHpOKO pacnpOCTpaHCHHblH BHA, pe^KO B OJIHrOTpO(})HbIX H AH- 
CTpo<j)Hbix 03epax. 

Aulacoseira sp. 1 (TaGji. II, 4). Ctbopkh 8.9—10 mkmbahbm., 11.2—12.9 mkm bmc., 
pa^OB apeoji 16—17 b 10 mkm, apeoji b pa^y 13 — 16 b 10 mkm. 18, 19. 

IIo pacnojioaceHHK) apeoji Ha 3arH6e ctbopkh, (J)opMe HiHnoB, pa3MepHbiM xapaK- 
TepHCTHKaM h HHCJiy ptoob apeoji Ha 3ara6e ctbopkh HMeeT cxoactbo cA. ambigua, ot- 
jiHHaeTca ot Hero oTcyTCTBHeM oTBepcTiw AsyryGoro BbipocTa. 

Aulacoseira sp. 2 (Ta6ji. II, 5). Ctbopkh 7.3 — 14.5 mkm b AHaM., 4.1 —6.4 mkm Bbic., 
PWOB apeoji 11—16 b 10 mkm, apeoji b pwy 10 — 15 b 10 mkm. 4, 11, 16. 

IIpoHBJiHeT cxoactbo c A. tethera (Krammer, 1991: figs 79, 82; remcaji, BoH^apeH- 
ko, 2004: Ta6ji. I, 7), OTJiHHaeTca ot Hero 4>opMOH urnnoB. 

Aulacoseira sp. 3 (Ta6ji. II, 6). OreopKa 18.6 mkm b AHaM., 7.9 mkm bmc., p^aob 
apeoji 6 b 10 mkm, apeoji b pwy 8 b 10 mkm. 29. 

CxoAHaa (J)opMa HaH^eHa b 03. BepxHHH Hhthjiop (IIojMpHbiH Ypan) (reHKaji, #py- 
iiiHHa, b neHara) h c<j>arHOBOM 6ojiOTe IIphbojdkckoh B03BbimeHHOCTH (reHKan, Ky- 
JIHKOBCKHH, 2006). 

Aulacoseira sp. 4 (Ta6ji. II, 7). Ctbopkh 13.6—17 mkm b AHaM. 4 — 10 mkm bmc., pa- 
Aob apeoji 12—14 b 10 mkm, apeoji b pwy 14 — 18 b 10 mkm. 15, 35, 40. 

Aulacoseira sp. 5 (Ta6ji. II, 8). Ctbopkh 5—8.5 mkm b AHaM., 18.8—20.7 mkm bmc., 
pjiflOB apeoji 8— 12 b 10 mkm, apeoji b piiAy 7 — 10 b 10 mkm. 37. 

IIo o6meMy aGpncy, pa3MepHbiM xapaKTepncTHKaM h hjiothocth apeoji Ha 3arn- 
6 e ctbopkh HMeeT cxoactbo c A. baicalensis (K. Meyer) Sim. (nonoBCKaa, CKaGn- 
neBCKHH, 1970; nonoBCKaa h AP-, 2002). Cxo^Haa (J)opMa BbwrajieHa hbmh b 6 ojiotc 
npHBOJI^CCKOH B03BbIIIieHHOCTH (FeHKaJI, KyJIHKOBCKHH, 2006), OAHaKO eAHHHHHbie 
HaXOAKH H MOp<j)OJIOrHfl 3THX BOAOpOCACH He n03BOJMK)T TOBOpHTb 06 HX KOHCneiJH- 

(J)hhhocth c A. baicalensis. n. H. BepTeGHaa npHBo^HT Melosira baicalensis (Meyer) 
Wisl. AJifl GoJioTa ^hctmh mox» (^[pocjiaBCKaa o6ji.) Hapwy c Haxo^KOH stoto bh- 
Aa b 03. Bojibmoe MeABe)Kbe (MocKOBCKaa o6ji.) (BepTeGHaa, 1928; Wertebnaja, 
1929). 

Aulacoseira sp. 6 (TaGji. II, 9). CTBopxa 15.9 mkm b AHaM., 8.2 mkm bmc., pjiaob 
apeoji 15 b 10 mkm, apeoji b pwy 12 b 10 mkm. 40. 

Cyclostephanos dubius (Fricke) Round (TaGji. II, 70). Ctbopkh 8.5 — 28.6 mkm b 
flHaM., 8—12 uiTpHXOB b 10 mkm. 5, 7, 8, 11—15, 18 — 21, 23, 25, 26, 33, 34, 
37, 40. 

IlInpoKO pacnpocTpaHeHHbiH bha, b BOAoeMax pa3JiHHHoro rana. OrMeneH b c<j>ar- 
HOBMX GoJIOTaX npHBOJDKCKOH B03BbIHieHHOCTH (FeHKaJI, KyJIHKOBCKHH, 2005a, 2006). 

Cyclotella atomus Hust. var. atomus (TaGji. II, 77, 12). Ctbopkh 5.8 — 8 mkm b AwaM., 
12—14 HiTpHxoB b 10 mkm. 5, 7, 8, 12, 13, 18 — 20, 33, 34, 40. 

KocMonoJiHT, rajio(J)HJi. 

C. atomus var. gracilis Genkal et Kiss (TaGji. II, 13). Ctbopkh 6.9 — 8.2 mkm b AHaM., 
12-14 HITpHXOB B 10 MKM. 33, 37. 

BcTpenaeTca BMecTe c thiioboh pa3HOBHAHOCTbio, OTMeneH b peKax Bojira, Kjm 3 b- 

Ma (Genkal, Kiss, 1993). 

C.bodanica Grun. (TaGn. Ill, 7). CTBopxa 41.1 mkm b ah aM., 5 ihtphxob 
b 10 mkm. 40. 

IlInpoKO pacnpocTpaHeHHbiH bha. 

C. meduanae Germain (TaGn. Ill, 2). CTBopKa 8.4 mkm b AnaM., 10 iutphxob b 
10 mkm. 12. 
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PeflKHH fljra PoCCHH BHA, OTMCHCH B BOJDKCKHX BOAOXpaHHJIHmaX (FeHKaJI, 1992). 

C. meneghiniana Kiitz. (Ta6ji. Ill, 3). Ctbopkh 8.7—19.1 mkm b AnaM., 6— 10 unpH- 
xob B 10 MKM. 1, 4—8, 13, 15, 18—21, 23, 25, 28, 33, 34, 37, 40. 

IllHpoKO pacnpocTpaHeHHbiH bha, b BOAoeMax Bcex ranoB, rajio<j>HJi. Otmchch 
b c<])arHOBbix OojioTax IIphbojdkckoh B03BbimeHH0CTH (reHKaji, KyjiHKOBCKHH, 2005a, 
2006). 

C. pseudostelligera Cl. et Grim. (Ta6ji. Ill, 4, 5). Ctbopkh 8 —8.9 mkm b A^aM., 
16—32 niTpHXOB b 10 mkm. 7, 12, 16, 18, 25, 26, 33, 40. 

ripecHOBOAHbiH iimpoKo pacnpocTpaHeHHbiH, npeHMymecTBeHHo JiHTopajibHbiii 

bha. 

Cyclotella cf. radiosa (Grun.) Lemm. (Ta6ji. Ill, 6). CTBopKa 20.7 mkm b a^m., 
14 IHTpHXOB B 10 MKM. 

ripeCHOBOAHWH HIHpOKO paCnpOCTpaHCHHblH BHA- 

Cyclotella sp. 1 (Ta6ji. Ill, 7). CTBopKa 13.2 mkmbahbm., 10 ihtphxob b 10 mkm. 38. 

Cyclotella sp. 2 (Ta6ji. Ill, 8, 9). Ctbopkh 8.8—18.6 mkm b AHaM., 16—24 ihtphxob 
b 10 mkm. 40. 

C BHyTpeHHeH noBepxHOcra HMeeT cxoactbo c p«aom MejiKopa3MepHbix bhaob Cyc¬ 
lotella costei Druart et Straub, C. ocellata Pant., C. kuetzingiana Thw., C. tripartita Hak. 
(Hakansson, 2002). 

Melosira varians Ag. (Ta6ji. Ill, 70). Ctbopkh 19.3—24.4 mkm b AHaM., 10.7— 
11.8 MKM BbIC. 7, 8. 

ripecHOBOAHWH bha, b 3BTpo(J)Hbix 03epax, rano^HJi, ajiKanH(J)HJi, Me30canpo6, 
KOCMonojiHT. OHKCHpoBajica b BOAoeMax c hh3Khmh 3 HaHeHH«MH pH (Niessen, 
1956), C(J)arHOBbIX 6oJIOTaX npHBOJHKCKOH B03BbIUieHHOCTH (reHKaji, KyjiHKOBCKHH, 
2006). 

Skeletonema potamos (Weber) Hasle (Ta6ji. Ill, 77). CTBopKa 4 mkm b ahsm. 25. 

npecHOBOAHWH TenJiOBOAHbiH 6opeajibHbiH bha. H3BecTHbi HaxoAKH b peKax KaMa, 
AHrapa, boji^cckhx h necTOBCKOM BOAOxpaHHJinmax (reHKaji, MaxapoBa, 1988; TeHKaji, 
1992). 

S. subsalsum (A. Cl.) Bethge (Ta6ji. Ill, 12). Ctbopkh 4.3 — 6.4 mkm b AHaM. 5 —8 , 
18, 40. 

CoJioHOBaTOBOAHbiH, npecHOBOAHbiH 3BpHrajiHHHbiH TenJiOBOAHbiH 6opeajibHbiH 
bha. HaiiAeH b BajiraiicKOM, HepHOM, A30bckom, KacnHHCKOM Mopax, bojekckhx boao- 
xpaHHJinmax (reHKaji, MaxapoBa, 1988; TeHKaji, 1992). 

Stephanodiscus agassizensis Hak. et Kling (Ta6n. IV, 7). Ctbopkh 17.3—22.1 mkm 
B AHaM., IHTPHXOB 10—11 b 10 mkm. 15, 18, 19, 23, 37, 40. 

IlInpOKO pacnpocTpaHeHHbiH npeCHOBOAHO-COJIOHOBaTOBOAHWH BHA, B Me30TpO(J)- 
HblX H 3BTpOC[)HbIX BOAOCMaX. 

Stephanodiscus cf. alpinus Hust. (Ta6ji. IV, 2). Ctbopkh 20 — 26.4 mkm b ahsm., 
IHTPHXOB 6 —12 b 10 mkm. 12, 19—21, 37. 

npeCHOBOAHblH XOJIOAHOBOAHblH BHA- 

S.binderanus (Kiitz.) Krieg. var. binderanus (Ta6ji. IV, 5). CTBopxa 11.4 mkm 
b AnaM. 40. 

Tajio(J)HJi, npeHMymecTBeHHo b 3BTpo(J)Hbix BOAoeMax. H3BecTeH H3 c(J)arHOBbix 6o- 
JIOTaX npHBOJDKCKOH B03BbIUieHHOCTH (FeHKaJI, KyjiHKOBCKHH, 2006). 

S. binderanus var. oestrupii A. Cl. (Ta6ji. IV, 4). CTBopKa 13.6 mkm b AwaM. 19. 

PeAKaa am Pocchh pa3HOBHAHOCTb, 3a(J)HKcnpoBaHa b lUexcHHHCKOM h Pw6hh- 
ckom BOAoxpaHHjiHmax h 06ckoh ry6e (reHKaji, KopHeBa, 1985; reHKaji, 1997). 

S. hantzschii Grun. (Ta6ji. IV, 5). Ctbopkh 10.6—18.6 mkm b AnaM., ihtphxob 7—12 
b 10 mkm. 5—8, 12, 15, 16, 18—21, 25, 26, 33—35, 37, 40. 
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llInpoKO pacnpocTpaHeHHWH npecHOBOAHWH h cjierKa coJiOHOBaTOBOAHMH bha, 
oGbineH b 3(J)TpoBHbix BOAoeMax, ajiKajiH(J)HJi. OTMeneH b c<j>arHOBbix 6ojiOTax IlpH- 
bojdkckoh B03BbimeHH0CTH (FeHKaji, KyjiHKOBCKHH, 2005a, 2006). 

S. invisitatus Hohn et Hellermann (Ta6ji. IV, 6 , 7). Ctbopkh 9.7—11.8 mkm b AnaM., 
unpHXOB 12— 20 b 10 mkm. 15, 18, 20, 21, 23, 28, 33, 34,40. 

UlHpOKO paCnpOCTpaHeHHblft 3BpHTaJIHHHbIH BHA, B OJIHTO- H Me30TpO(J)HbIX BO- 
AoeMax. B c({>arHOBbix OojioTax IIphbojdkckoh B03BbiineHHOCTH (reHKan, KyjiHKOB¬ 
CKHH, 2005a, 2006). 

S. makarovae Genkal (Ta6ji. IV, 8). Ctbopkh 5.1—8.4 mkm b AnaM., hitphxob 
12—18 b 10 mkm. 4, 12, 18—20, 25, 33, 37, 39,40. 

UlHpOKO paCnpOCTpaHeHHblH B EBpa3HH BHA, B OJ1HTO- AO 3BTpO(j)HbIX BOAOeMaX. 
BcTpeHaercx b BOAoeMax b TeneHHe Bcex ce30HOB (reHKan, 2007). 06HapyxceH b c^ar- 
HOBblX 6oJIOTaX IIpHBOJDKCKOH B03BbIUieHHOCTH (FeHKaJI, KyjiHKOBCKHH, 2005a). 

S. minutulus (Kutz.) Cl. et Moller (Ta6ji. IV, 9). Ctbopkh 8.2—10.6 mkm b AHaM., 
uiTpHXOB 12—16 b 10 mkm. 12, 18, 21, 23—25, 26, 33, 34, 37, 40. 

IlpeCHOBOAHblH UlHpOKO paCnpOCTpaHeHHblH BHA B OJIHTO- H Me30TpO(J)HbIX BO- 
AOeMaX. B C(J)arHOBbIX 6oJIOTaX flpHBOJDKCKOH B03BbIHieHHOCTH (reHKaJI, KyjiHKOB¬ 
CKHH, 2005a, 2006). 

Thalassiosirafaurii (Gasse) Hasle (Ta6ji. IV, 10). Ctbopkh 17.7—19.3 mkm b AnaM., 
KpaeBbix BbipocTOB c onopaMH 8—12 b 10 mkm, ueHTpajibHbie BbipocTbi (4) pacnojio- 
xceHbi cy6ueHTpanbHO, o6pa3ya npaMoyrojibHHK. 7, 8. 

B Pocchh 3a(J)HKCHpoBaHbi HaxoAKH H3 He6oKcapcKoro, KyH6bimeBCKoro h Boji- 
rorpaACKoro BOAOxpaHHjmm, rAe bha BererapoBan b jicthhh nepnoA (moHb—aB- 
rycT) npH TeMnepaType boabi 17.5 °C (FeHKaji, KopHeBa, 2001). H3BecreH H3 03ep 
I^eHTpajibHOH A(^phkh (Gasse, 1975; Hasle, 1978) h 3anaAHOH EBponbi (Kiss et al., 
1984). 

T. guillardii Hasle (Ta6ji. IV, 11). Ctbopkh 9.1—14.5 mkm b AHaM., KpaeBbix bbi- 
Poctob c onopaMH 10—12 b 10 mkm. 18, 20, 40. 

CoJIOHOBaTOBOAHblH BHA, H3BCCTHW HaXOAKH H B npeCHbIX BOAOCMaX. 

T. weissflogii (Grim.) G. Fryx. et Hasle (Ta6ji. IV, 12). Ctbopkh 17.3—18.2 mkm 
b AnaM., KpaeBbix BbipocTOB c onopaMH 13—14 b 10 mkm. 6,40. 

npeCHOBOAHO-COJIOHOBaTOBOAHWH BHA, HIHpOKo6opeaJIbHbIH H HOTaJIbHbIH. B C(j>a r- 
hobom 6ojioTe npHBOJi^ccKOH B03BbiiueHHOCTH (FeHKaji, KyjiHKOBCKHH, b nenaTH). 

HaH6ojiee npeACTaBJieH po j\Aulacoseira (18 bhaob), b 2 pa3a MeHbine npeACTaBHTe- 
jiew Cyclotella (9) h Stephanodiscus (8). HaHMeHbmee kojihhcctbo bhaob xapaKTepHO 
AJix poaob Thalassiosira (3), Skeletonerma (2), Cyclostephanos h Actinocyclus (no 1). 
3to npeBbimaeT pa3Hoo6pa3He Centrophyceae b paHee H3yHeHHbix HaMH 6ojioTax npn- 
BOJDKCKOH B03BbIUieHHOCTH (31). HHTepeCHOH OCo6eHHOCTbK) TaKCOHOMHHeCKOTO CO- 
CTaBa HBJixeTcx HajiHHHe pa3JiHHHbix no 3KOJiorHHecKHM xapaKTepHCTHKaM bhaob. Han- 
6oJibiuaa nacTOTa BCTpenaeMOCTH xapaKTepHa ajia Aulacoseira ambiqua , A. granula- 
ta , A. tenella , Cyclostephanos dubius , Cyclotella atomus, C. meneghiniana , Stephano¬ 
discus hantzschii, S. invisitatus , S. makarovae, S. minutulus. 


EjiaroAapHOCTH 

Pa6oTa BbinojiHeHa npn noAAepxcKe rpama Pocchhckoto (J)OHAa <J>yHAaMeHTajib- 
hwx HccjieAOBaHHH (npoeKT N 2 06-04-48173) h «OoHAa coachctbhh oTenecTBeHHOH 
HayKe». 
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SUMMARY 

The study of samples from different biotopes of Polistovo-Lovatsky sphagnous tract within Rdeisk 
State Nature Reserve has revealed 43 species and intraspecific taxa of Centrophyceae belonging to 
8 genera. The flora comprises species different in their ecological features and frequency of occur¬ 
rence in the studied biotopes of the swamp. Morphological characteristics of the revealed taxa are gi¬ 
ven, distribution of rare species in Russia is cited. A new status Aulacoseira nivalis (W. Smith) Gen¬ 
kal et Kulikovskyi stat. nov. is suggested for A. distans var. nivalis. 
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npoBeaeHO MOp(J)OMeTpHHecKoe H3yneHne yjibTpacTpytcTypbi oOojiohkh kjictok BepxHero 3nn/iepMHca 
Ha 6 cTa^nax KH3HeHHoro uHKJia KHCTa HanHHax c ero 3aKJia#KH h KOHna* ero nojiHbiM crapeHHeM (oceH- 
hhm noMcejrreHHeM). ICaeTKH 3nn/iepMHca 3 aKOHHHBiunx pocr JiHCTbeB Populus deltoides xapaKTepH3yiOTCJi 
3HaHHTeJIbHO yTOJimeHHbIMH (KaK y KJieTOK KOJUieHXHMbl) o6oJIOHKaMH, IipHHeM yTOJimeHHe npOHCXO^HT 
b nepHOA pocTa uucra: cHanana (Ha CTajiHH acjichhh) yBejiHHUBaeTcx TojimHHa nepHKJiHHajibHbix ctchok, 
3aTeM (Ha CTSUWH paCTJDKCHHJl) — aHTHKJIHHaJIbHblX. OGbCM OOOJIOHKH B 3aKOHHHBUIHX pOCT JIHCTbftX co- 
cTaBJweT noHTH 1/3 o6beMa 3nn/iepMajibHbix kjictok. 06ojioHKa, no-BH^HMOMy, o6jia,aaeT rejiHKOHAajibHofi 
TeKCiypOH MHKpO(J)H6pHJTJI UeJIJII0JI03bI. AHTHKJIHHaJIbHbie H BHyTpeHHJIJI nepMKJIHHaJIbHaa CTeHKH COitep- 
McaT nopbi c njia3M0^ecMaMH b 3aMbiKaiomeif ruieHKe, b HapyxcHyio creHKy nacTo ancna^biBaiOTcx rpaHyjibi 
KpeMHe3eMa. npH oceHHeM CTapeHHH KHCTa oOonoHKa ammepMajibHbix kjictok noABepraeTc* jiHrHHtjwKa- 
uhh. KyTHKyjia cpe/men TOJimHHbi, c ceTbio npoxcHJioK. BTopHHHax (ocHOBHax) KyTHKyjia no*BJi*eTC* h 
yTOJimaeTcx TOJibKo b nepHOA pocia jiucra pacTXMceHneM. 

KjnoneBbie cjiOBa: Populus, KJieTOHHa* o6oJioHKa, reHe3HC, Mop(j)OMeTpnji, yjibTpacTpyKTypa, 3 iih- 
aepMHC. 

IIpH H3yneHHH yjibTpacTpyKTypbi kjictok b xoAe >KH3HeHHoro ijHKJia JiHCTa Po¬ 
pulus deltoides (BacHJibeB, 1997; BacwjibeB, MypaBHHK, 1997a, 6) BbiacHHJiocb, hto 
o6ojioHKa KJieTOK 3nH£epMHca stoto pacTCHHB HMeeT BecbMa CBoeo6pa3Hoe CTpoeHHe. 
Hmoi b BHfly, hto TonoJib Bbi6paH MOAeJibHbiM o6i>eKTOM a™ H3yneHHa 6hojioitih Ape- 
BecHbix pacTCHUH (Taylor, 2002; Jansson, Douglas, 2007), iioao6ho TOMy KaK pe- 
3yuiKa — TpaBHHHCTbix, npeACTaBjiaeTca, hto noJiyneHHbie AaHHbie 3acjiy)KHBaioT ny6- 
jiHKauHH. MaTepwajiOM ajia HCCJieAOBaHHJi 6mjih Te >Ke JiHCTbH, KOTopwe Hcnojib30- 
BajiHCb npw H3yneHHH yjibTpacTpyKTypbi hx Me30<j>HJiJia, h MeTOAHKa iioatotobkh 
npenapaTOB, a TaioKe Mop<j>OMeTpHJi 6buia TaKOH ace (BacHJibeB, MypaBHHK, 1997a, 6). 
TojimHHa BHyTpeHHHX ctchok KJieTOK anHAepMHca H3Mepjuiacb ot cpeAHHHOH iuiacTHH- 
kh ao iuia3MajieMMbi. 


Pe3yjibTaTbi h o6cyacAeHHe 

Ha CTaAHH 3 aKJiaAKH JiHCTa b MepHCTeMaraHecKHx KJieTKax npoTOAepMbi jihctoboto 
OyropKa oOojioHKa oneHb TOHKaji, b tom hhcjic h Hapy^cHaa CTeHKa kjictok, xoth OHa h b 
2 pa3a TOJime, hcm ocTajibHbie ctchkh (cm. TaOjiuuy; Ta 6 jmuy-BKJieHKy, a). B jihctwix, 
BbiiueAUiHx H3 noHKH h pacTymHX npeMMymecTBeHHO 3a cneT acjichhh kjictok, TOJimHHa 
Hapy^cHofl h BHyTpeHHeH nepHKJiHHajibHbix ctchok kjictok 3nHAepMHca yBejiHHHBaeTCH 
6ojiee hcm b 4 pa3a, TorAa KaK TOJimHHa aHTHKJiHHajibHbix ctchok (KOTopwe He pacTyT b 
noBepxHOCTb) He H3MeHaeTCH (cm. Ta 6 jmuy). Ha CTaAHH pocTa JiHCTa pacTJDKeHneM npo- 
HCXOAHT OCHOBHOe HapaCTaHHe o 6 beMa KJieTOHHOH 060 JIOHKH, KOTOpblH K KOHUy CTaAHH 
yBejiHHHBaeTca 6 ojiee hcm b 6 pa 3 . B 3 aKOHHHBiiiHX pocT KJieTKax 3 nHAepMiica o 6 ojiOHKa 
3aHHMacT noHTH 1/3 o 6 beMa kjictkh, b 4.5 pa3a 6 ojibme o6ojiohkh kjictok Me30({>HJiJia 
(BacHJibeB, MypaBHHK, 19976). OAHa H 3 HHTepecHbix ocoGchhoctch Populus deltoides 
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ZlHHaMHKa TOJimHHbl (MKM) KyTHKyJIbl H CTeHOK KJieTOK BepXHerO 3nH,aepMHCa 
b xcxae )KH3HeHnoro uHoa jihctb 


CraaHH 

KyTHKyjia 

HapyacHaa 

CTeHKa 

AHTHlUIHHa^bHbie 

CTCHKH 

BHyTpCHHflfl 

CTeHKa 

3aKjia,aKa JiHCTa 

0.02 ± 0.002 

0.36 ± 0.02 

0.17 ±0.01 

0.12 ±0.01 

AejieHHe ioictok 

0.04 ± 0.003 

1.46 + 0.13 

0.19 ±0.01 

0.56 ± 0.04 

PacTflxeHHe kjictok 

0.75 ± 0.07 

1.42 ±0.13 

0.42 ± 0.03 

1.00 ± 0.09 

3pejiocTb 

0.77 ± 0.08 

1.66 ±0.17 

0.81 ±0.07 

1.66 ±0.17 

Hawajio crapeHHH 

0.78 ± 0.06 

1.68 ±0.15 

0.97 ± 0.09 

1.63 ±0.15 

3aBepuieHne cTapcHiin 

0.82 ± 0.07 

1.83 ±0.18 

1.14 ± 0.10 

1.94 ±0.18 


COCTOHT B TOM, HTO y HeTO o 6 oJIOHKa 3nHAepMaJlbHbIX KJieTOK (b TOM HHCJie aHTHKJIH- 
HajibHbie ctchkh) pa3pacTaeTca He TOJibKo b noBepxHocTb, ho h b TOJimHHy, npnneM b 
3HaHHTejibHOH cTeneHH (cm. Ta 6 jiHuy). yBejiHneHHe TOJimHHbi o6ojiohkh b nepnoA poc- 
Ta KjieTKH CBHAeTeJibCTByeT o tom, hto, HecMOTpx Ha 6 ojibiuyio TOJimHHy, OHa xbjixctcx 
nepBHHHOH. B 3aKOHHHBUIHX pOCT J 1 HCTWIX BCe CTeHKH KJieTOK HMeiOT npH6jIH3HTeJIb- 
ho OAHHaKOByio TOJimHHy (cm. Ta 6 jiHuy; Ta 6 jiHuy-BKJieiiKy, 6 ), b 11 pa3 npeBbiniaio- 
myio TOJimHHy o6ojiohkh KJieTOK Me30(J)HJuia (0.15 mkm: BacHjibeB, MypaBHHK, 19976). 
IIpH 3tom bo BHyTpeHHeii nepHKJiHHajibHoii cTeHKe o 6 ojioHKa kjictok onHAepMHca jierKo 
0 TjiHHaeTC« ot 6 ojiee cbctjioh o6ojiohkh kjictok Me3o$HJiJia (cm. Ta 6 jmuy-BKjieHKy, e). 
no cpaBHeHHio c npoTOAepMOH jiHCTOBoro 6 yropxa b xoAe pocTa jiHCTa TOJimHHa 060 - 
jiohkh KJieTOK onHAepMHca yBejiHHHBaeTCH b cpeAHeM b 16.6 pa3a, Me30({)HjiJia — tojib- 
ko b 2. npH aHajiH3e Ta 6 jiHi|bi cjie^yeT hmctb b BHAy, hto H3MepeHH£ toaiukhw bhth- 
KJiHHajibHbix CTeHOK (a TaioKe BHyTpeHHeii nepHKJiHHajibHoii ctchkh) npoBOAHJiHCb no 
cpeAHHHOH njiacTHHKe, no3TOMy (JiaKTHHecKH coAepjKHMoe coccahhx 3nHAepMajibHbix 
KJieTOK pa3AeneHO ctchkoh b 2 pa3a 6 ojibiueH tojiiahhu. CxoAHyio cTpyicrypy HMeeT 
o 6 onoHKa KJieTOK HHHCHero 3nHAepMHca. 

Ha nonepenHOM cpe3e JiHCTa b o6ojiohkc HeKOTopux 3nHAepMajibHbix kjictok bm- 
HBjixeTcx cjioHCTOCTb (cm. Ta6jiHuy-BKjieiiKy, ^). CorjiacHo npeACTaBjieHHBM hckoto- 
pbix aBTopoB (Vian, Roland, 1987), TaKaa o6ojioHKa HMeeT rejiHKOHAajibHyio TeKcrypy 
MiiKpo(J)H6pHJiji uejunojio3bi, a cjioh kbjibiotcb onTHHecKHM apTecJmioroM. B o6ojioHKax 
c TaKofi TeKCTypofl nocjie «mktkoh» 3KCTpaKUHH komhohchtob MaTpHKca npn 6ojib- 
HIHX yBeJIHHeHHXX MO>KHO BHACTb, HTO CJIOH COCTOHT H3 UeJUlK)J103HMX MHKpO(j)H6pHJUI, 
o6pa3yiomHx MHoroHHCJieHHbie napajuiejibHue Apyr Apyjy apKH. Bo3HHKHOBeHHe apoK 
o6l>HCHHK>T TeM, HTO MHKpO<}>H6pHJIJIbI OTKJiaAbIBaiOTCH B BHAe MHOTOHHCJieHHMX OHeHb 
tohkhx JiaMejui, npnneM b coccahhx JiaMejuiax hx opueHTaunx nocreneHHO MeHaeTca Ha 
OAHHaKOBbiii yroji Tax, hto Ha yjibTpaTOHKHX cpe3ax Kocbie ceneHHH mhkpo<|)h6phjiji h 
co3AaiOT BnenaTJieHHe apoK. TeMHbie cjioh npeACTaBJiaiOT co6oh Mecra cxokachhh koh- 
Uob coccahhx apoK. npHMopAHajibHaa o6ojioHKa, xapaicrepHaH ajix kjictok npoTOAepMbi 
jihctoboto 6yropKa, coxpaHxeTex TOJibKo b aHTHKJiHHajibHbix CTeHKax, KOTopwe pacTyT 
pacTHHceHHeM 3HaHHTejibHO MeHbiue, neM nepHKJiHHajibHbie ctchkh. 

06ojiOHKy KJieTOK 3nHAepMHca Populus deltoides mohcho conocTaBHTb c o6ojiohkoh 
KJ ieTOK KOJIJieHXHMbi: HeCMOTpfl Ha 3HaHHTeJlbHyiO TOJIIAHHy, OHa, KaK H B KOJIJieHXHMe, 
HBjiaeTCH nepBHHHOH, TaK KaK o6pa3yeTCH b nepnoA pocTa kjictkh. 

B aHTHKJiHHajibHbix h BHyTpeHHHx nepHKjiHHajibHbix CTeHKax o6pa3yioTCH npocTbie 
y3KHe (0.5—1.5 mkm b A«aM.) nopbi, 3aMbiKaiomaa njieHKa KOTopbix coAep)KHT njia3MO- 
AecMbi (cm. TaSjiHuy-BKJieiiKy, d). 

B npouecce oceHHero CTapeHHx jiHCTa o6ojiOHKa ochobhhx kjictok 3nHAepMHca 
noABepraeTca OApeBecHeHHio. 06 3 tom cBHAeTejibCTByeT nojioacHTejibHaa peaKUHH 
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Ha JiwrHHH cpe30B o6oaohkh: noA fleflcTBHeM ca<j>paHHHa OHa, KaK h oGoAonxa kactok 
KCHJieMbI 5KHJIOK JIHCTa, OKpaUIHBaeTCfl B MaJIHHOBHH UBCT. TaKHM o6pa30M, B OTJIHHHe 
OT KJICTOK KCHJieMbI AHTHH(})HKaUHA 06OAOHKH KJieTOK 3IIHJjepMHCa npOHCXOAHT He npH 
3aBepmeHHH pocTa JiHCTa, a 3HaHHTejibHO no3AHee — npH 3aBepmeHHH >KH3HeHHoro 
UHKjia JiHCTa. AHajiorHHHoe cipoeHHe HMeeT oGoAonxa anHjxepMajibHbix kjictok jiHCTb- 
eB h y Populus trichocarpa. IIpH 3aBepmeHHH pocTa OHa Tax)Ke noABepraeTca yTOJi- 
meHHio, a npn CTapeHHH JiHCTa — OApeBecHeHHio. Cjie^yeT hmctb b BHjxy, hto P. tri¬ 
chocarpa h P. deltoides othocatca k pa3HbiM noApoAaM: nepBWH — k noApoAy Taca- 
mahaca , BTopofi — k noApoAy Aegeiros. 

XapaKTepHOH nepTOH o6oaohkh HeKOTopwx kjictok 3nHAepMHca ahctbcb Populus 
deltoides hbjihctcji npncyTCTBHe ocMHO(J)HJibHbix rpaHyji (cm. TaGjiHiiy-BKJieHKy, e) 
Bapbnpyiomero AHaMeTpa (ot 0.03 ao 0.13 mkm). IIoABJifliOTca ohh y»ce Ha CTaAHH poc¬ 
Ta jiHCTbeB pacT«)KeHHeM. CaMbie mcjikhc rpaHyjiw — 3to, Bepoarao, HeAaBHO 3ajio- 
acHBiiiHecH, caMbie KpynHbie — Te, KOTopwe aocthtjih MaKCHMajibHoro pa3Mepa. Hac- 
TOTa h pacnpeAejieHHe rpaHyji y pa3Hbix o6pa3uoB BapbHpyioT. B HeKOTopbix o6pa3uax 
(b TOM HHCJie H B MCeJITbIX AHCTbAX) TpaHyjIbl npaKTHHeCKH OTCyTCTByiOT (cm. Ta6jIH- 
uy-BKJieHKy, otc), b Apyrnx nJioTHOCTb hx pacnpeAeJieHHH aoctbtohho Bbicoxax. C B03- 
pacTOM nacTOTa rpaHyji yBejiHHHBaeTCH h AocraraeT MaKCHMyMa b jiHCTbjix Ha 3aBep- 
uiaiomeH CTaAHH crapeHHx (jkcjitwx). PacnojiaraioTCH rpaHyjiw b ochobhom b Ha- 
py^cHOH CTeHKe, HaH6ojiee nAorao — noA xyraxyAOH h no Hapy^cHbiM ymaM kjictok, 
3Aecb ohh MOiyr CAHBaTbC* Apyr c ApyroM. OAHaKO bo BHyTpeHHefl Tpera Hapyae- 
HOH CTeHKH OHH o6bIHHO OTCyTCTByiOT. Y HeKOTOpbIX 06pa3lJ0B (npaBAa, B MeHb- 
uieM MHCAe) rpaHynbi MOiyr BCTpenaTbca Taioxe b oTACAbHbix MecTax (b hbcthocth, 
Ha MeCTe CpeAHHHOH IUiaCTHHKH) BHyTpeHHCH nepHKJIHHaJIbHOH H aHTHKJIHHaJIbHbIX 
ctchok. CxoAHbie rpaHynw 6biah o6Hapy>KeHbi b Hapy^cHbix CTeHKax kjictok BepxHe- 
ro 3nHAepMHca jihctbcb Populus talassica (Yakovleva et al., 2000). IIoa achctbhcm 

HJiaBHKOBOH KHCJIOTbl OHH HCHC3aJIH - yKa3aHHe Ha TO, HTO OHH COAepacaT KpeM- 

He3eM. 

KneTKH npoTOAepMbi jihctoboto 6yropKa h 3nHAcpMHca pacTymnx b ochobhom 3a 
cneT KJieTOHHbix acjichhh (2-a ctbaha) ahctbcb noKpbiTbi roMoreHHOH oneHb tohkoh 
(cm. Ta6nHuy; Ta6AHuy-BKAeHxy, a) h matkoh (noArndaiomeHCA npn yjibTpaTOHKOH pe3- 
Ke) xyraxyAOH (TaK Ha3biBaeMOH «nepBHHHOH»). Ha cneAyiomeH CTaAHH — b pacTymeM 

paCTJDKeHHeM AHCTe (3-A CTaAHfl)-CHHXpOHHO C pOCTOM 060 JIOHKH pa3BHBaeTCA BTO- 

pHHHaa (BacHAbeB, KoTeeBa, 2005), «TBepAaa» KyraxyAa, npn 3tom ee mnmHHa yBejiH- 
HHBaeTca 6onee hcm b 19 pa3 (cm. TaOnnuy). IlepBHHHaa KyraxyAa nepecTaeT BbiABAATb- 
ca. BTopHHHaA KyTHKyjia xapaxTepH3yeTca HajiHHHeM rycTOH, c y3eAKaMH cera npo»CH- 
AOK. C BHyTpeHHCH CTOpOHbl KyTHKyAa A3bIKaMH BAaeTCH B oGoJIOHKy. ripH 3TOM B 30He 
KOHTaKTa CMCIIIHBaHHA THApO({>o6HbIX BCIUCCTB KyTHKyJIbl H THApO(J)HAbHbIX 060AOHKH 
He npoHexoAHT. CjieAyeT noAHepKHyTb, hto Ha CTaAHH pocTa JiHCTa pacTJDKeHHeM xyra- 
xyjia pacTeT b ochobhom toabko b noBepxHOCTb, TorAa KaK HapyacHaa CTCHKa kjictok — 
KaK b noBepxHOCTb, Tax h b TOAiuHHy (cm. TaOjiHuy). 

B 3axoHHHBHiHX pocT ahctbax TOAmHHa (cm. Ta6AHijy) h yjibTpacTpyxTypa KyTH- 
xynbi He otahh aiOTca ot TaxoBbix xyTHKyAbi pacTymnx pacTaaceHHeM ahctbcb. IIo toa- 
IUHHe KyTHKyAbI KAeTOK 3nHAepMHCa 3aKOHHHBHIHX pOCT AHCTbCB Populus deltoides 
3aHHMacT cpeAHee noAoaceHHe. #Aa cpaBHeHHa: b 3axoHHHBmeM pocT ahctc TOAmHHa 
xyraxyAbi y Salix caprea cocraBAaeT b cpeAHeM 1.74 mkm, Prunus padus — 1.67, Hel- 
leborus foetidus — 2.65, H. caucasicus — 0.42 mkm (BacHAbeB, KoTeeBa, 2005), He 
CHHT3A Tex paCTCHHH, y KOTOpbIX 3peAbie AHCTbA nOKpbITbl TOAbKO nepBHHHOH KyTH- 
xyAOH: y Arabidopsis thaliana (BacHAbeB, 2001) h Dendrocnide moroides (Vassilyev, 
1994) — 0.03 mkm. 
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Kyraicyjia b 3<ikohhhbiiihx pocT jimctbhx Populus deltoides no o6i>eMy paBHa cyM- 
MapHOMy o6i>eMy wpa n UHTonjia3Mbi c opraHejuiaMH kjictok snHjjepMHca. Ha 3 toh 
h nocjie^yionxHx cTa^Hax BHyrpeHHflfl neTBepTb KyTHKyjiw co^ep>KHT crycTKH ocmho- 
4>njibHoro BemecTBa HenpaBHJibHOH (J)opMbi, CBfl3aHHbie MOKjjy co6oh pbixjion ceTbio 
(J)H6pHJIJI TaKOH 7KC BbICOKOH 3JieKTpOHHOH nJIOTHOCTH (CM. TaGjIHljy-BKJieHKy, Otc). IIpH- 
pojja 3 thx crycTKOB ocTaeTca He hchoh, cxopee Bcero, 3 to (J>eHOJibHbie coeAHHeHM. 
CJIOH KyTHHH3HpOBaHHOH 06OJIOHKH (MHpOCJiaBOB, 1974) He Bbipa>KeH. 

TaKHM o6pa30M, o6ojioHKa rjictok 3nH^epMHca Tonojia CBoeo6pa3Ha: Bee ee ctchkh 
3HaHHTejibHO yTOJimeHbi, npHHeM yTOJimeHHe npoHcxojjHT Ha cTajjHH pocTa, Ha KOTopow 
OTKJia^biBaeTca h bch KyraKyjia; npw CTapeHHH JiHCTa o6ojioHKa oapeBecHeBaeT. 
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SUMMARY 

A morphometric study of the cell wall ultrastructure in the upper epidermis cells during leaf deve¬ 
lopment of Populus deltoides was made. The leaf life cycle was subdivided into six stages starting with 
the leaf inception at the shoot apical meristem and ending with the leaf total senescence (autumnal yel¬ 
lowing). In fully grown leaves the epidermal cells are distinguished by their thickened cell walls (like 
those of collenchyma cells). The wall thickening occurs during period of leaf growth. In fully mature 
leaves the volume of cell walls is averaged about one third of the volume of epidermal cells. It appears 
likely that the cell walls have helicoidal texture of cellulose microfibrils. There are pits with plasmodes- 
mata in the anticlinal and inner periclinal cells walls. Silica granules may be deposited in the outer cell 
walls. During leaf autumnal senescence the cell walls undergo lignification. The cuticle is of medium 
thickness and cloudy. The secondary (main) cuticle appears and thickens only at the stage of extension 
leaf growth. 
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OKOHHaTejibHWH BapnaHT noJiyneH 25.03.2008 

HccJieflOBaHa onn^epMa JiHCTa 3 bhaob poaa Megadenia: M. speluncarum, M. bardunovii h M. pyg- 
maea. Bham hmciot aM(J)HCTOMaTHbiH ran ahctb. npeACTaBJieHbi pe3yAbTaTbi MoptfroMeTpHnecicoro aHaAH3a 
OCHOBHbIX KAeTOK 3IlHAepMbI H yCTbHU. Ha OCHOBaHHH BblHBJTeHHblX OCoSeHHOCTefi CTpOeHHA 3nHAepMbI 
CAenaH BbIBOA o CaMOCTOflTeJIbHOCTH 3THX BHAOB. 

KAioneBbie cJiOBa: Megadenia, ahct, snHAepivia, ran ycTbHn. 

flpeBHHH poA Megadenia Maxim. (Brassicaceae) 6mji onucaH K. H. MaxcHMOBH- 
neM (Maximovicz, 1889). Oh BKjnonan oahh bha M. pygmaea Maxim., KOTopbiH co- 
6paH H. M. rip^ceBajibCKHM b 1880 r. b TnGeTe. Btopoh bha ML bardunovii M. Pop. 
onncaji M. T. IlonoB (1954) no c6opaM JI. B. BapAyHOBa H3 Boctohhmx CaaH (ao- 
jiHHa p. HpicyT, OKp. c. TypaH). Tperaii bha 3toto poAa M. speluncarum Vorobiev, 
Worosch. et Gorovoi oOHapyaceH b IlpHMopcKOM xpae Ha H3BecnraKax xp. JI 030 - 
BbiH (HaHAajia3), Ha ynacTxax c Cbipoii noHBOH y BXOAa b nemepy (BopoGbeB h a p., 
1976). Bo BTopoii nojioBHHe XX b. locus classicus M. bardunovii 6hji pa3pymeH npw 
cTpomejibCTBe aBTOAopora h 3tot bha CHHTancji HCHe3HyBniHM. B rep6apHflx oxa- 
3ajincb TOJibKo c6opbi JI. B. Bap^yHOBa h 3KCHxaTbi. B 1998 r. noaBHJiacb CTaTba o po- 
Ae Megadenia (BepKyTeHKO, 1998), b KOTopon 6e3 AeTajibHoro HccjieAOBaHHa pacTe- 
hhh (TOJibKo no JiHTepaTypHbiM AaHHbiM h orpaHHHeHHOMy rep6apHOMy MaTepnany) 
yTBep^cAajiocb, hto poA Megadenia npeflCTaBJieH oahhm bhaom. Bonee Toro, aBTop 
oihhGohho nojiaraeT, hto Bee 3 BHAa oahojicthhc pacTeHHa. C 1992 r. hbmh bcact- 
ca oxeroAHMH mohhtophht nonyjnnjHH M. speluncarum. H 3 MecT ecTecTBeHHoro 
npoH3pacTaHH« b 2003 r. ObiJiH b3«tw acHBbie o6pa3ijbi M. bardunovii. B TeneHHe He- 
CKOJibKHx JieT Be^eTCH HccjieAOBaHwe 3 thx bhaob b ycjiOBHax xyjibTypbi. Hamn Ha- 
OjnoAeHHH noKa3anH, hto Bee bham po^a Megadenia aBJiaioTca ranHHHbiMH ajihh- 
HOKOpHeBHIUHblMH MHOTOJieTHHMH paCTCHHHMH. J\jlH pO^a XapaKTepHbl AH3T>K)HKIJHH 

apeajioB (6ojiee 2000 km) h pa3JiHHH« b skojiothh. B Hanane XXI b. cnOnpcxHe 6oTa- 
hhkh T. B. MaxpbiH h C. T. Ka3aHOBCKHH (2002) o6Hapy»CHJiH HOBbie MecTa npoH3pa- 
CTaHHfl M. bardunovii h otmcthjih, hto mhchhc o MOHoranHocra poAa Megadenia mo- 
tkct 6biTb AOKa3aHO hjih onpoBeprHyTO Jinnib nocjie npoBeAeHHfl cneunajibHbix Hccjie- 
AOBaHHH. 

HaMH ObiJiH coOpaHbi bham M. speluncarum (b locus classicus) h M. bardunovii 
(bo bhobb o6Hapy»ceHHbix nonyjummix) h HccjieAOBaHbi CTOMaTorpa<j>HHecKHe npn- 
3HaKH, KOTopbie MoryT 6biTb BecbMa nojie3HHMH ajm bmxchchh# tukcohomkh poAa. 
TaKCOHOMHHecKaa ueHHOCTb CTOMaTorpa(J)HHecKHx npH3HaxoB y mhothx ccmchctb 
HBJ iaeTca BecbMa 3HaHHTejibHOH (Stace, 1965; HMxaHHuxaji, 1966; Baranova, 1972; 
CajibHHKOBa, 1982; OcTpoyMOBa, 1985, 1987; ByTHHK, Thmhchko, 1987; BapaHOBa, 
1992; BapaHOBa, /JaceijxjipH, 2000; /JapoBCKHX, TopoBoii, 2001; 3apeM6o h AP-, 
2004). 
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MaTepnaji h MeTOAHKa 


J\ Jia HCCJieaoBaHHH snHAepMbi JiHCTa bhaob po.ua Megadenia Hcnojib30BajiHCb pac- 
TeHHa, co6paHHbie b MecTax hx ecTecTBeHHoro npoH3pacTaHHJi b 1990—2003 rr. 

Co BpeMeHH onwcaHHa M. speluncarum b 1976 r. H3 KJiaccHnecKoro MecTOHaxoxcAe- 
hhh Ha xp. JIo30Bbm (HaHAajia3) npe^npHHHMajiHCb HeoAHOKparabie nonbiTKH o6Hapy- 
XCHTb 3TOT BHA Ha H3BCCTHHKOBMX BblXOflaX B IlpHMOpCKOM Kpae. O^HaKO AO CHX nop 

M. speluncarum H3BecTHa tojibko H3 locus classicus. M. bardunovii H 3 Becraa H3 Tpex 
ManoHHCJieHHbix nonyjiauHH, pacnojioxceHHbix b HenocpeACTBeHHOH 6jih30Cth Apyr ot 
Apyra b cxoAHbix 3KOJioro-ueHOTHHecKHX ycjiOBHHX. 

Hnace npHBeAeHbi MecTa c6opa o6pa3UOB. 

M. speluncarum Vorobiev, Worosch. et Gorovoi, npHMopcKHH xpan, riapTH3aH- 
ckhh p-H, xp. JIo30bwh (HaHAajia3), Ha cwpwx MecTax y BXOAa b nemepy. 12 VIII 1990. 
P. flyAKHH; 

M. bardunovii M. Pop., Pecny6jiHKa Byparaa, TyHKHHCKaa AOJiHHa, oxp. c. TypaH, 
jieBbiii 6eper p. HpKyT, Ha yBjiaxcHeHHOM h3Bcctkobom me6He, y Kjnona. 12 VI 2003. 
P. JXyjx khh; 

M. pygmaea Maxim., China, Maqin (Maqen) Xian: Dawn, along the Deleni He, 
S of Maqin 6 VIII 1993. T. N. Ho, B. Bartholomew, and M. Gilbert. 

Jljix H3yHeHH* 6pajiw ynacTKH anHAepMbi cpeAHefl nacra BnojiHe pa3BHTwx jihcto- 
bmx njiacTHHOK (HMxaHHitKaa, 1966; OcTpoyMOBa, 1987). CpaBHHTejibHo-Mop(J)OJiorH- 
necKoe HCCJieAOBaHHe 3nHAepMajibHbix kjictok jihctb h ycTbHHHoro annapaTa npoBOAH- 
jih MauepaitHOHHbiM mctoaom c Hcnojib30BaHHeM CMecH Ulyjibite (KOHueHTpHpoBaHHaa 
HN0 3 c Ao6aBJieHHeM KpHCTajuioB KC10 3 ). H3yneHHe npenapaTOB npoBOAHJiH Ha mhk- 
pocKone Amplival. PncyHKH 3nHAepMbi BbinojiHeHbi c noMombio pHCOBajibHoro annapa¬ 
Ta PA-7. OnpeAeJieHHe KOJinnecTBa ycnmu h kjictok Ha 1 mm 2 iuiomaAH, H3MepeHH« 
(AJiHHa h nmpHHa 3nHAepMajibHbix kjictok h ycTbHij) npoBeAeHbi b 30-KparaoH noBTop- 
hocth. KycoHKH JiHCTa 6pajm y pa3Hbix pacTeHHH. JSjw KaxcAoro H3ynaeMoro npH3HaKa 
onpeAeji^jiH cpeAHee 3HaneHHe, ero oniH6Ky. B KanecTBe xapaicrepHCTHKH BapbiipoBa- 
HHH npHMeHaAH K03(J)(J)HUHeHT BapHaiJHH (C v ). BapbHpOBaHHe CHHTaeTCH CJia6bIM, eCJIH 
He npeBocxoAHT 10 %, cpeAHHM, KorAa C v cocraBjuieT 11—25 %, h 3HaHHTejibHbiM npn 
C v > 25 % (JIaKHH, 1990). Pe3yjibTaTbi Mop<j>OMeTpHHecKoro aHajiH3a npHBeAeHbi b Ta6- 
jiHue. npn xapaKTepncTHKe ranoB ycTbHu (THnbi ycTbHHHbix annapaTOB, ycTbHHHbix 
KOMnjieKCOB hjih CTOMaToranw) nojib30BajiHCb KJiaccH(J)HKauHeH M. A. BapaHOBOH 
(1985, 1990). OopMa h onepTaHHa 3nHAepMajibHbix kjictok onncaHbi no mctoahkc 
C. O. 3axapeBHHa (1954). 

YcTbHHHbiH HHAeKc (Y H ) onpeAejnum no (J>opMyjie (Kastner, 1972): 

yB3 

AJia BepxHen 3nHAepMbi (Y„ ) = —--, 

KB3 + yB3 

AJM HHXCHeH 3nHAepMbI (Y „ ) = —--, 

KH3+ yH3 

TAe KB3-HHCJIO OCHOBHbIX KJICTOK BepXHCH 3nHAepMbI Ha 1 MM 2 , yB3-HHCJIO yCTbHU 

BepxHeii anHAepMbi Ha 1 mm 2 , kh3 — hhcjio ochobhwx kjictok hh)khch 3nHAepMw Ha 
1 MM 2 , yH3 - HHCJIO yCTbHlJ HIDKHCH anHAepMbi Ha 1 MM 2 . 
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ripHMCHaHwe. Ctopohh jiHCTa: B — BepxHflfl, H — hhkhwi. 














Pe3yjii>TaTbi h o6cyxcAeHHe 


TnnaM ycTbHHHoro annapaTa npHAaerca 6ojibinoe TaKcoHOMHHecKoe h obojiioahoh- 
Hoe 3HaHeHHe, TaK KaK otot npu3HaK oTJiHHaeTca bhcokoh cra6HJibHocTbio h nonra He 
H3MeHaeTCH B pa3JIHHHbIX 3KOJIOTHHCCKHX yCJIOB HJIX. ripH3HaKH 3IIHflepMbI AOBOJIbHO 
nacTo Hcnojib3yiOTca b cpaBHHTejibHo-aHaTOMHnecKHX HCCJieAOBaHHxx, ho ao HacToa- 
mero BpeMeHH HeT eAHHoro mhchhh o TaKCOHOMnnecKOM 3HaneHHH HeKOTopbix noKa3a- 
Tejiefl. Mw npHAepxcHBaeMca mhchhh Hhhoboh (1973), hto caMa H 3 MeHHHBOCTb hb- 
jiaeTca BHAOBbiM npH3HaKOM. B pa6oTax HeKOTopbix aBTOpOB (Stace, 1965; IlMxaHHu- 
Kaa, 1966) yAeAaeTca BHHMaHHe pacnpeAeJieHHio h nacTOTe ycTbHU, a Taioxe (J>opMe, 
pa3MepaM onHAepMajibHbix kjictok, cTeneHH bojihhctocth hx ctchok, KOTopwe hmciot 
TaKcoHOMHHecKoe 3HaneHHe. CTeneHb bojihhctocth kjictohhmx ctchok H3MeHneT (J>op- 
My mieTOK. 

B pe3yjibTaTe Hamnx nccjieAOBaHHH ycTaHOBJieHO, hto H3yneHHbie bhaw hmciot 
aM(J)HCTOMaTHbIH THn JIHCTa. 

Megadenia speluncarum (cm. pncyHOK, /, A, B). 3nHAepMajibHbie kjictkh BepxHefl 
noBepXHOCTH AHCTa KpynHbie H BMTHHyTbie C KpynHO-H3BHJIHCTbIMH, npHMOJIHHeH- 
HO-OKpyrnbiMH onepTaH hhmh ctchok. Yrjibi b cmokhbix rpaHHuax coccahhx onHAep- 
MajibHbix kjictok KaK BepxHCH, TaK h hhxchch noBepxHOCTefi JIHCTa 3aKpyrjieHHbie, 3a- 
ocTpeHHbie, npHMbie, ocTpwe, Tynbie. YcTbHua Ha o6enx CTopoHax JIHCTa oBajibHbie, 
oKpyrAO-OBajibHbie, pacnonaraiOTca xaoTHHHO. BcTpenaioTca ycTbnua no ABa pnAOM 
(CMOKHbIC yCTbHUa). 06HapyXCeHbI aHOMOlJHTHblH, reMHnapaUHTHblH H aHH30UHTHbIH 
Tnnbi ycTbHHHoro annapaTa. Ko3(J)(J)HUHeHT Bapnaunn (C v ) pacnpeAejieHHa KOJinnecTBa 
ycTbHU Ha BepxHen onHAepMe bmcokhh, Ha hhxchch He npeBbimaeT cpcahhh ypoBeHb. 



3nw^epMa jihctbcb bh^ob pojja Megadenia. 

1 — M. speluncarum , 2 — M. bardunovii, 3 — M. pygmaea. A — BepxHHH aimaepMa, B — hh/Khhh 3nwaepMa. 

MacuiTa6Haii jiHHefiica — 0.1 mm. 
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Ha HH)KHeH ariHaepMe npoeKiina njioma^H kjictok paciuiacTaHHaa h BbiTflHyTaH. Onep- 
TaHHH anHAepMajibHbix kjictok KpynHO-H3BHJiHCTbie. BepxHaa 3nH^epMa OTJiHnaeTca 
OT HHHCHCH OHeHb KpynHbIMH KJICTKaMH H H30rHyT0CTbK) HX CTeHOK. CTeHKH KJICTOK 
hh^chch anw^epMbi 6ojiee H3orHyTbi, hqm BepxHeH. 

M. bardunovii (cm. pwcyHOK, 2, A, B). IIpoeKijHfl kjictok BepxHeH 3nH#epMbi pac- 
nJiacTaHHaa h BbiTHHyTaji. Ctchkh anH^epMajibHbix kjictok MejiKo-H3BHJiHCTbie, OKpyr- 
JIO-H3BHJIHCTbie, H3BHJIHCTO-BOJIHHCTbie. YrJIbl B MCCTaX ipaHHIJ CMOKHbIX KJICTOK KaK 
BepxHefi, TaK h hh^chcm 3nH#epMbi Tynbie, npjiMbie, ocTpbie, 3aKpyrjieHHbie, 3aocTpeH- 
Hbie. YcTbHua Ha o6chx CTopoHax JiHCTa OBajibHbie, OKpyrjio-OBajibHbie, pacnojiaraioTCH 
GecnopflAOHHO. HacTO BCTpenaioTca cmokhmc ycTbHija Ha hh)khch CTopoHe JiHCTa, Ha 
BepxHeH pe^KO. CTOMaToranbi aHOMOijHTHbie, reMHnapaijHTHbie, aHH3oi|HTHbie. Hhc- 
jio ycTbHij 3HaHHTejibHO BapbHpyeT Ha BepxHeH CTopoHe JiHCTa, Ha hhschch — Bapna- 
6eJibHOCTb cpeAHaa. SnHflepMajibHbie kjictkh hhmchch CTopoHbi JiHCTa BbiTjmyTOH h 
pacnjiacTaHHOH (jiopMbi c KpynHO-H3BHJiHCTbiMH CTeHKaMH. BepxHjm anH^epMa otjih- 
HaeTCH OT HHJKHeH (J)OpMOH KJICTOK H OHepTaHHflMH aHTHKJIHHaJIbHbIX CTCHOK. 

M. pygmaea (cm. pncyHOK, 3, A, B). Kjictkh BepxHeH 3nH,qepMbi pacnjiacTaHHbie 
H BbITHHyTbie C MeJIKO- H KpynHO-H3BHJIHCTbIMH, OKpyrJIO-H3BHJIHCTbIMH CTeHKaMH. 
Yrjibi b cmokhmx rpaHHuax cocejjHHx kjictok Ha o6enx CTopoHax JiHCTa 3aKpymeH- 
Hbie, 3aocTpeHHbie, npflMbie, Tynbie, ocTpbie. YcTbHija Ha bcpxhch h hh)khch snHjjep- 
Me OBajibHbie, OKpyrjio-OBajibHbie, pacnojioflceHbi xaoTHHHO. 06Hapy»ceHbi cmokhmc 
ycTbHija. YcTbHHHbiH annapaT aHOMOijHTHoro, reMHnapaijHTHoro, aHH30i|HTHoro th- 
noB. OTMeneHa BbicoKaa Bapna6ejibHOCTb pacnpejxejieHHfl ycTbHu Ha BcpxHen anHjjep- 
Me, Ha HH^CHCH K03(J)(J)HI|HeHT BapHaiJHH CpejJHHH. SnHflepMaJIbHbie KJieTKH HH>KHCH 
CTopoHbi JiHCTa BbiTaHyTbie h pacnjiacTaHHbie. OnepTaHHa aHTHKJiHHajibHbix ctchok 
KpynHO-H3BHJiHCTbie h oKpyrJio-H3BHJiHCTbie. Hhhchjdi 3nH^epMa oTJiHHaeTca ot Bepx¬ 
HeH (J)OpMOH KJICTOK H H30THyT0CTbK) KJieTOHHbIX oGoJIOHCK HC3HaHHTOIbHO. 

Pe3yjibTaTbi npoBejjeHHbix HccjiejjOBaHHH noKa3ajiH, hto H3yHeHHbie BHjjbi hmciot 
aHOMOijHTHbie, reMHnapauHTHbie, aHH30ijHTHbie ycTbHHHbie annapaTbi. Otmchcho Ha- 
JIHHHe CMOKHbIX yCTbHIJ. HhCJIO yCTbHIJ Ha ejJHHHIjy nOBepXHOCTH JiHCTa Ha BCpXHCH 
3nHAepMe BapbHpyeT b nmpoKHx npeaejiax, Ha hhmchch 3tot noKa3aTejib aBJiaeTca Me- 
Hee BapnaGejibHbiM. Ha BepxHeH snHAepMe y M. speluncarum oGHapyaceHO npn6jiH3H- 
TejibHO b 1.5 pa3a MeHbnie ycTbHij, hcm y M. bardunovii h M. pygmaea. Ha hhmchch cto- 
poHe JiHCTa M. pygmaea no cpaBHCHHio c #ByMH jjpyniMH BHjjaMH MeHbine ycTbHU 
Ha eAHHHuy njiomajjH. HccjieaoBaHHbie bh^m oTjiHHaioTca TaioKe h pa3MepaMH ycTbHij. 
CaMbie KpynHbie ycTbHija Ha o6enx CTopoHax JiHCTa otmchchw y M. speluncarum. 
Ha bcpxhch h hh^chch 3nHAepMe ycTbHua M. bardunovii Kopone, hcm y M. spelunca¬ 
rum h y M. pygmaea. 

Hhcjio 3nHAepMajibHbix kjictok BepxHeH noBepxHOCTH JiHCTa M. pygmaea b 3.1 pa3a 
npeBOCxo^HT 3tot noKa3aTejib y M. speluncarum h b 1.5 pa3a y M. bardunovii. KjieT- 
kh BcpxHCH 3nHAepMbi y M speluncarum b 1.9 pa3a ^JiHHHce, hcm kjictkh M. bardunovii 
h b 2.3 pa3a flJiHHHee kjictok M. pygmaea. IllHpHHa kjictok BcpxHen CTopoHbi y M. spe¬ 
luncarum b 1.3 pa3a 6ojibine uiHpHHbi kjictok M. bardunovii h b 1.9 pa3a M. pygmaea. 
SnHjjepMajibHbie kjictkh bcpxhch CTopoHbi JiHCTa M. speluncarum OTJiHnaioTCJi ot jjByx 
ApyrHX BHAOB KpynHO-H3BHJIHCTbIMH OHepTaHH«MH H CHJIbHOH H30THyT0CTbK) aHTHKJiH¬ 
HajibHbix ctchok. /Jjih M. bardunovii xapaKTepHbi MejiKO-H3BHJiHCTbie h bojihhctmc 
ctchkh kjictok. M. pygmaea HMeeT b ochobhom KpynHO-H3BHJiHCTbie onepTaHHa KJie- 
tok. SnHAepMajibHbie kjictkh hh^chch noBepxHOCTH npoHBJiaioT cxoactbo no cTeneHH 
H30THyT0CTH OHepTaHHH aHTHKJiHHajibHbix CTCHOK. Y BCeX H3yHCHHbIX BHJJOB KJICTKH 
BepxHeH 3nHAepMbi OTJiHHaioTca ot hhjkhch pa3MepaMH h onepTaHHaMH aHTHKJiHHajib¬ 
Hbix ctchok. 3HanHTejibHO BapbHpyeT mnpHHa kjictok Ha hhhchch noBepxHOCTH JiHCTa 
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y M. bardunovii. y BH#a M. speluncarum aobojibho 3HaHHTeJibHa BapHa6ejibHOCTb 3Ha- 
HCHHH flJIHHbl KJieTOK Ha BepXHCH CTOpOHe JIHCTa H IHHpHHbl KJieTOK Ha HH5KHCH 3nHflep- 
Me. BapwaGejibHOCTb ocTaubHbix npH3HaKOB 3mmepMbi (hhcjio kjictok Ha 1 mm 2 , flJiHHa, 
iimpHHa KJieTOK h ycTbHu) b ochobhom He npeBbiiuaeT cpejjHHH ypoBeHb. J\ jia 6ojibinHH- 
ctbb npn3HaKOB 3nHAepMbi (hhcjio kjictok Ha 1 mm 2 , /yiHHa, rnupHHa kjictok h ycTbHu) y 
Bcex H3yHeHHbix bhjjob poAa Megadenia OTMeneHa He3HaHHTeJibHaa BapnaSejibHOCTb. 


3aKJiiOHeHHe 

npoBejieHHbiH aHajiH3 3n*wepMbi JIHCTa M. speluncarum , M. bardunovii , M. pyg- 
maea noKa3aji, hto ochobhwc OTJiHHHTejibHbie npn3HaKH y H3yneHHbix bhaob BbixBJieHbi 
Ha BepxHeH noBepxHoc™ JIHCTa: pa3Mepw (/yiHHa h iimpHHa) kjictok onHjxepMbi, xapaK- 
Tep onepTaHHH 3n*mepMajibHbix kjictok, hhcjio ycTbHu h kjictok Ha e^HHHuy njiomajjH. 
OTJIHHHTeJIbHbIMH npH3HaKaMH y HCCJieAOBaHHblX BHflOB Ha HHMCHefl OnHAepMe XBJMIOT- 
ca hhcjio h pa3Mepbi ycTbHu. HecMOTpa Ha to hto ycTbHHHbie annapaTbi y HCCJiejjOBaH- 
HblX BH£OB OAHOTHnHbl, OHH HMdOT pa3Hbie nOKa3aTCJIH yCTbHHHbIX HHJXeKCOB (y, f ) Ha 
o6enx cTopoHax onnaepMbi. IIojiyHeHHbie jjaHHbie cBHfleTejibCTByiOT o caMOCTOHTejib- 
HOCTH Bcex H3yneHHbIX bujxob . 
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SUMMARY 

The leaf epidermis of all the known species of Megadenia : M. speluncarum, M. bardunovii and 
M. pygmaea , has been studied. The investigated species have amphistomatous leaf type. The results of 
morphometric analysis of the epidermal cells and stomata are presented. 
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H3yneH Mop(})oreHe3 aHAponex h nbiAbHHKa y Rhododendron luteum h R. schlippenbachii , pa3JiHHaio- 
iuhxcji KOMnjieKCOM SnojiorHHecKHx ocoSeHHocTen. Y R. luteum aHApouen o6pa30BaH 5 Mop<})OAorHHecKH 
cxoahmmh TbiHHHKaMH, pacnoAOxceHHbiMH b oahh xpyr, y R. schlippenbachii — 10 TbiHHHKaMH b 2 Kpyra, 
npn 3tom juJiHHa TbiHHHOHHbix hhtch HeoAHHaKOBa (BepxHHe, cpeAHHe h hhxchhc thhhhkh). C caMbix paH- 
HHX CTa^HH pa3BHTHX npOHCXOAHT HHBepCHX nblAbHHKOB 3a CHCT KOHreHHTaJlbHOTO CpaCTaHHX CBX3HHKa H 
TbIHHHOHHOH HHTH. Mop(})OreHe3 TbIHHHOK XapaKTepH3yeTCX HaJIHHHeM aHOMaJIHH, HTO npOJIBJIJieTCJI B He- 
nOJIHOH HHBepCHH nbIJIbHHKOB H H3MeHeHHH TOnOipa(})HH nop H3 anHKaJIbHOTO B 6a3aJIbHOe HJIH JiaTepaJIb- 
Hoe nojio>KeHHe. 

nbuibHHK y n3yneHHbix bhaob poAOAeHApoHa 4-rHe3AHbiii. Bee cjioh MHKpocnopaHTHJi, a Taxxce cnopo- 
reHHaji TKaHb B03HHKai0T Ha 6a3e 3 kjictok, AHtJxjiepeHUHpyiomHxcx oneHb paHO b cyOsnnAepMe KaxcAoro 
(jjopMHpyiomerocji MHKpocnopaHTHx. CyAt>6a 3thx kactok, AeAxmHxcx cHanaAa npeHMymecTBeHHo nepHK- 
AHHaAbHo, pa3AHHHa: ueHTpaAbHaa cySsniiAepMaAbHax KAeTKa OTAeAxeT BHyrpb HHHUHaxb npoKCHMaxbHOH 

nacTH cTeHKH MHKpocnopaHTHx h Hapyxcy apxecnopnaxbHyio KAeTKy, KOTopax o6pa3yeT 3aTeM cnoporeH- 
Hyio h napneTaAbHyio kactkh (nocxeAHxx HHHiniHpyeT o6pa30BaHHe Bcex caocb c AHCTaxbHOH cTopOHbi 
MHKpocnopaHTHx); AaTepaAbHbie cy63nHAepMaxbHbie kactkh o6pa3yioT AaTepaAbHbie nacTH ctchkh MHKpo- 
CnopaHTHX. CAOH CTeHKH C AHCTaXbHOH CTOpOHbl (J)OpMHpyiOTCX B COOTBCTCTBHH C THnOM AByAOAbHbIX, HAH 
KOMnAHKaTHOH BapHaimeH ueHTpobexcHoro THna. C<})opMHpoBaHHax CTeHKa MHKpocnopaHTHx npeACTaBxe- 
Ha 3nnAepMOH, 3HAOTeuneM, 2—3 cpeAHHMH caoxmh h TaneTyMOM kactohhoto THna 6e3 peopraHH3auHH. 
TeTpa3ApaAbHbie TeTpaAU MHKpocnop (JiopMHpyioTcx no CHMyAbTaHHOMy THny. 3pexax nwxbua TeTpaAHax, 
2-KAeTOHHax, nbiAbueBbie 3epHa coeAHHeHbi kachkhmh bhcuhhobbimh hhtxmh. Y R. schlippenbachii o6Ha- 
pyxceHo ABAeHHe CTepHAH3auHH MHKpocnop h nbiAbuw, conpoBoxcAaiomeecx CTpyKTypHO-(J>yHKUHOHaAbHbi- 
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mh HapymeHHHMH b reHe3Hce TaneTyMa. OScyacaaiOTCJi Bonpocw Tnnn3aunn ctchkh MUKpocnopaHraa h Ha- 
jiHHHe KpHTHHecKofi CTa^HH b pa3BHTHH nbiJibHHKa, aeHCTBHe He6jiaronpHJiTHbix <})aKTOpOB BO BpeMa KO- 
TOpOH npHBOAHT K IlOHBJieHHK) aHOMaJIHH B pa3BHTHH. 

RjiioneBbie cJiOBa: Mop(})oreHe3, aH^pouefi, nbiJibHHK, Ericaceae, Rhododendron schlippenbachii , 
R. luteum. 


B HacToamee BpeMfl hhtchchbho npoBOAflTca HCCJie^OBaHHa b o6jiacra penpo^yic- 
thbhoh Ghojiothh pacTeHHH, Aaiomeii ijejiocTHoe npeACTaBJieHHe o cucTeMe pa3MH0- 
>KeHHfl BHAOB. KpaHHe Ba5KHO BblflBHTb OCHOBHbie napaMCTpbl, KOTOpwe OnpeAeJMHDT 
penpoAyKTHBHbiH ycnex. OcoGchho 3to KacaeTca pacTeHHH npH HHTpoAyKijHH, Kor^a 
ceMeHHoe pa3MHO)KeHHe conpa^ceHO c TpyAHOCTHMH, b cbjbh c Hea^eKBaTHbiMH ycjio- 
BHflMH npOH3paCTaHHH, HX HCCTa6HJIbHOCTbK) BO BpeMfl OCHOBHbIX nepHOAOB pa3BHTHH, 
OTcyTCTBHeM Heo6xoAHMbix nepeHOCMHKOB nwjibijbi bo BpeMa UBeTemiH. /1 ,jm o6men 
oijeHKH ycneuiHOCTH penpoAyKijHH Ba^CHoe 3HaHeHHe npHo6peTaeT H3yneHHe aH^pouea 
h nbiJibHHKa, HopMaubHoe npoxo>KAeHHe penpoAyKijHOHHbix npoueccoB b KOTopwx 
o6ecneHHBaeT (J)opMiipoBaHHe >KH3Hecnoco6HOH nbiJibijbi. 

K pacTeHHaM, noKa3aTeJib iuio^OHomeHHji h ccmchhoh npoAyKTHBHOcra KOTopbix 
b ycjiOBHJix HHTpoAyKUHii HBjraeTCfl hh3khm no CpaBHCHHK) C MeCTaMH ecTecTBeHHoro 
npoH3pacTaHiw, othochtch npe^CTaBHTejiH po^a Rhododendron L. (ceM. Ericaceae). 
CjieAyeT OTMCTHTb, HTO MHOrae H3 HHX HBJIfllOTCfl AeKOpaTHBHbIMH H JieKapCTBeHHbl- 

mh pacTeHHHMH. 3M6pHOJiorHHecKH pofloaeHApoHbi H3yneHbi oneHb cjia6o. Hto KacaeT- 
ca My>KCKOH reHepaTHBHOH c<j>epbi, to HccjieAOBajmcb 4ame Bcero ocoGchhocth CTpoe- 
hhh aHApouea, Mop<j>ojiorHH tmhhhok h OT^ejibHbie CTa^HH pa3BHraa nwjibHMKa (Ajieic- 
caiiapoBa, 1975, 1989; KoHApaTOBHH, 1981; nanyjiHa, 1982; Escaravage et al., 1997, 
2001). OparMeHTapHbi AaHHbie no paHHHM ctbahjim (J>opMHpoBaHHH MHKpocnopaH- 
nra, cocToaHHio nwjibHHKa bo BpeMfl oceHHe-3HMHero n 3HMHe-BeceHHero nepHOAOB 
BereTaunn. ripe^CTaBJieHHH o 3aKOHOMepHOCT«x o6pa30BaHHH ctchkh MHKpocnopaH- 
raa abjuuotch AHCKyccHOHHbiMH (EaTbirHHa h AP-, 1963; #ko6coh, 1968, 1969, 1974; 
Hermann, Palser, 2000). Bee 3to noGyamio Hac npoBecra AeTajibHoe HccjieAOBaHHe 
ocHOBHbix 3TanoB Mop(J)oreHe3a aH^pouea h nbnibHHKa y A»yx bhaob poAOAeHApoHa: 
Rhododendron luteum Sweet (poAOAeHApoH McejiTbiii) h R. schlippenbachii Maxim. 
(poAO^eHApoH HIjiHnneH6axa). 06a BH^a othochtch k JiHCTona^HbiM KycTapHHKaM, 
HMeioT pa3JiHHHoe reorpa(J)HHecKoe npoHCxo)KAeHHe (KaBKa3CKHH bha — R. luteum , 
AajibHeBOCTOHHbiH bha — R . schlippenbachii) h pa3Hbie apeajiw (b npe^ejiax Poc- 
chh R. schlippenbachii npoH3pacTaeT b XacaHCKOM paiioHe IIpHMopcKoro Kpaa, R. lu¬ 
teum — Ha lore KpacHOAapcKoro h CTaBponojibCKoro KpaeB, b Ka6apAHHO-EajiKap- 
ckoh Pecny6jiHKe, CeBepHOH Occthh, /JarecTaHe — AjieKcaHApoBa, 1975). HccjieAye- 
Mbie BHAbi oraocaTca k pa3JiHHHbiM ceKUHaM noApoAa Pentanthera poAa Rhododendron: 
R. luteum bxoaht b cocTaB ceKumi Pentanthera , a R. schlippenbachii — ceKiurn Scia- 
dorhodion (Cox P., Cox K., 1997). Bhah pa3JiHHaioTca TaK^ce OKpacKOH abctkob: 
R. schlippenbachii HMeeT KpynHbie He>KHo-po30Bbie ubctkh, a R. luteum — apKO-^ceji- 
Tbie C CHJIbHbIM apoMaTOM. 


MaTepnaji h MeTOAHKa 

Ha6jiK>AeHHa 3a pacTemiflMH Rhododendron schlippenbachii , R. luteum h c6op Ma- 
TepHana npoBOAHJiH b TeneHHe 2002—2006 rr. b 6oTaHHHecKHX caAax C.-IIeTep6yp- 
ra: C.-rieTep6yprcKOH rocyAapcTBeHHoii jiecoTexHHnecKOH axaACMHH (Cri6rjIA) h Eo- 
TaHHHecKoro HHCTHTyra hm. B. JI. KoMapoBa PAH (EHH PAH). HccjieAyeMbie pacTe- 
hh« npoH3pacTaioT b otkpmtom rpyHTe. 
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fljIH CBeTOBOH MHKpOCKOnHH 6yTOHbI H LJBCTKH (J)HKCHpOBaJIH B CMCCH FAA 
(70%-h 3THJIOBWH cimpT, 40 %-h (J)opMajiHH, JieAHHaa yxcycHaa KHCJioTa b nponopijHH 
100 : 7 : 7). 06pa6oTKa MaTepnana npoBOAHJiacb no o6menpHH«TOH mctoahkc (Ilayme- 
B a, 1974). 

Cpe3bl TOJimHHOH 10-14 MKM OKpaniHBaJIH (JiyKCHH-CepHHCTOH khcjiotoh no OeJIb- 

reHy (oKpacKa aAep n BbiaBJieHHe b hhx xpoMaraHa). J\jix noflicpacKH AHTonJia3Mbi hc- 
noJib30Bajin reMaTOKCHJiHH no 3pjinxy, am OKpacKM o6ojiohck— ajiunaHOBWH chhiih. 

MnKpo(J)OTorpa(J)HH nojiyneHM c noMombio <}>OTOKaMepbi, coeAHHeHHofl c MHicpo- 
cKonoM «Zeiss Axioskop-2» n CKaHHpyiomero 3JieKTpoHHoro MHKpocKona «JSM-35». 
PncyHKH BbinojiHeHbi c noMombio pncoBaubHoro annapaTa PA-7Y. PfeoGpaaceHHa pac- 
TeHHH nojiyHeHbi c noMombio AH<j>poBOH (J)OTOKaMepbi n mctoaom CKaneporpa<j>HH (re- 
pacHMOB, 2004). 


Pe3yjibTaTbi HccjieAOBaHHH h oGcyacAemie 

y o6onx bhaob pa3BHTne penpoAyKTHBHbix opraHOB oxBaTWBaeT A»a BereTaunoH- 
hwx nepnoAa. Bo BpeMa nepBoro nepnoAa b reHepaTHBHbix nonxax npoHCXOA*T npo- 
ueccbi MHKpo- n MeracnoporeHe3a, b TeneHne BToporo — (J)opMHpoBaHne nwjibUbi, 3a- 
poAMineBoro Menixa, UBeTeHne, onjiOAOTBopeHne, (J)opMnpoBaHHe h C03peBaHne ceMaH 
h nJiOAOB. 3ajioaceHHe penpoAyKTHBHbix opraHOB o6mhho HaHHHaeTca b mojie—aBry- 
CTe, b nepnoA noxoa pacTeHHa BCTynaiOT b KOHije ceHTa6pa—Hanaae OKTa6pa. Pa3BHrae 
6yTOHOB B03o6HOBJiaeTca b MapTe—anpejie caeAyiomero roAa. BpeMa 3ajioaceHHa, cko- 
pocTb (J)opMHpoBaHHH reHepaTHBHbix nonex n cpoxn ABeTemw b 3HaHHTe;ibHOH CTeneHH 
3 BBHCOT ot noroAHbix ycjiOBHH (Ba6po h AP-, 2007). 

AHApoueii. JX Jia npeACTaBHTejien poAa Rhododendron xapaKTepHbi 3HroMopcj)Hbie, 
o6oenojibie, cnanHOJienecTHbie ubctkh. Tmhhhok 5—10, peace nx hhcjio AocraraeT 20 
(IlaHyjiHa, 1982). PacnojioaceHHe tmhhhok UHKJiHHecKoe, name ohh o6pa3yioT ABa xpy- 
ra (Takhtajan, 1997), OAHaKO y HeKOTopwx bhaob HapyacHbiH xpyr tmhhhok OTcyTCT- 
ByeT (3KyKOBCKHH, 1964). y MHornx bhaob Rhododendron onncaH ahmop<}>h3m tm- 
hhhok (Macqueen Cowan, Davidian, 1948; AneKcaHApoBa, 1975, 1989; KoHApaTOBHH, 
1981; Escaravage et al., 1997, 2001; Danet, 2005). IIo mhchhio oahhx aBTopoB (Escara- 
vage et al., 1997, 2001), ahmop<}>h3m tmhhhok npn AByxKpyroBOM pacnojioaceHHH npo- 
aBJiaeTca b tom, hto ohh pa3JiHHaiOTca no AJiHHe b HapyacHOM h BHyTpeHHeM Kpyrax. 
Ilo MHeHHio Apyrnx HccjieAOBaTejieH (AjieKcaHApoBa, 1975,1989), b 3tom cjiynae npeA- 
noHTHTejibHee pa3Aejnm> tmhhhkh pa3HOH ajihhm Ha «BepxHHe» h «HHacHHe». 

y H3yneHHoro HaMH R. schlippenbachii aHApoijeH npeACTaBJieH 10 TMHHHKaMH b 
BHA e A»yx KpyroB. AHanH3 crpoeHHa u,BeTKa CBHAeTejibCTByeT o tom, hto pa3HOo6pa- 
3He TbiHHHOK no TBKHM XapaKTepHCTHKBM, KaK «AJIHHHbie» H «KOpOTKHe», «BepXHHe» H 
«HHacHHe», He yKa3MBaeT Ha hx npHHaAJieacHOCTb k pa3HMM KpyraM. B KaacAOM Kpyre 
HMeiOTca tmhhhkh, pa3JiHHaiomHeca no noJioaceHHK) h pa3MepaM b xoAe pa3BHraa ijBeT- 
Ka, npn 3tom, KaK npaBHJio, tmhhhkc c 6ojiee ajihhhoh tmhhhohhoh HHTbio oahoto Kpy- 
ra npOTHBOJieaCHT TbIHHHKa C KOpOTKOH TMHHHOHHOH HHTbK) ApyrOTO Kpyra. B OTJIHHHe 
ot npeACTaBJieHHH M. C. AjieKcaHApoBOH(1975,1989)MbicHHTaeM, hto He3aBHCHMO ot 
npHHaAJieacHOCTH k Kpyry no Mop<j>ojiorHHecKHM KpHTepnaM tmhhhkh MoacHO noApa3- 
AejiHTb He Ha 2, a Ha 3 rpynnbi: BepxHHe, cpeAHHe h HHacHHe. Ha paHHHX CTaAHax pa3BH- 
raa, KorAa eme tojibko HaHHHaeTca AH<jx}>epeHAHaAHa Ha TMHHHOHHyio hhtb h nbiJib- 
hhk, tmhhhkh b 6yTOHe pacnojiaraioTca caeAyiomHM o6pa30M: 4 BepxHHe, 4 cpeAHHe h 
2 HHacHHe. B npoijecce nepBoro nepnoAa BereTaijHH aahhb tmhhhohhoh hhth hcko- 
Topbix tmhhhok H3MeHaeTca He3HaHHTejibHO, hto npHBOAHT k hx nepepacnpeAejieHHK) 
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b 6yT0He: 3 BepxHHe, 4 cpe^HHe h 3 HH)KHHe. C HanajiOM BToporo nepnoAa BereTauHH 
B3aHMonojio)KeHHe thhhhok npoAOJmaeT H3MeHflTbca h k pacKpwBaHHio uBeTKa caMbi- 
MH A™HHblMH OKa3bIBaiOTCH 5 TbIHHHOK B B6pXH6H HaCTH, TOr^a KaK B CpeAHCH HaCTH 
TbIHHHKH epe^HHX pa3MepOB (4) H B OCHOBaHHM UBeTKa HaXOAHTCJI, KaK npaBHJIO, OUHa 
KopoTKaa TbiHMHKa (pnc. 1, 1 — 4; Ta6ji. 1, 1 — 4). CneayeT noAnepKHyTb, hto H3MeH«eTca 
He TOJIbKO COOTHOmeHHe BepXHHX, epeUHHX H HH5KHHX TbIHHHOK, HO H HX nOJIO^CCHHe B 
UBeTKe: c aGaKCHajibHOH ctopohm pacnojioaceHbi npeHMymecTBeHHo ajihhhmc tmhhh- 

KH, a C auaKCHaJIbHOH - epe^HHe H KOpOTKHe. Pa3JIHHHJI Me)KUy TbIHHHKaMH npoaB- 

JMIOTCfl He TOJIbKO B AJIHHe TbIHHHOHHbIX HHTCH, HO H AJIHHe nbIJIbHHKa: B KOpOTKHX Tbl- 

HHHKaxuJiHHa nbuibHHKacocTaBJiaeT 1.0—2.5 mm, b ajihhhbix — 3.0—4.0 mm npn oah- 

HaKOBOH HIHpHHe nbIJIbHHKOB. KaK MbI yBHJJHM AaJiee, TbIHHHKaM 3TOTO BHUa npHCyma 

TaK^Ce aCHHXpOHHOCTb B pa3BHTHH -B BepXHCH H3CTH UBeTKa TbIHHHKH BCerjja HaXO- 

JXfl TCH Ha 6oJiee npOABHHyTOH CTaAHH no CpaBHeHHK) C OCTaJIbHbIMH TbIHHHKaMH. 

y R. luteum aHupouen o6pa30BaH 5 TbIHHHKaMH, pacnoJio^ceHHbiMH b oahh Kpyr. 
TbIHHHKH oGbIHHO HC3HaHHTeJIbHO pa3JIHHaiOTCH no A™He, HHOrua OHH Bee OAHHaKO- 
Bbie. 3aMeTHbix pa3JiHHHH b pa3Mepax nbuibHHKOB TaK^ce He HaGjnouaeTca (pnc. 1,5, 6 \ 
Ta6ji. I, 5 —7). 

/Jjhi npeucTaBHTejieH ceM. Ericaceae xapaicrepHa HHBepcHa nbuibHHKOB (h3th6 tm- 
HHHOHHOH HHTH B BepXHCH H3CTH H ee CpaCTaHHe CO CBH3HHKOM, B pe3yJIbTaTe KOTOpO- 
ro Mop<j>ojiorHHecKH hhhchhh kohcu nbuibHHKa CTaHOBHTca btophhho anHKajibHHM) 
(5Iko6coh, 1968). BpeMa npoxo^cueHHa 3Toro npouecca pa3JiHHHO — y Rhododendron 
oh 3aBepinaeTca Ha paHHHx CTaumix <J>opMHpoBaHHfl nbuibHHKOB, Torua KaK y hckoto- 
pwx upyrnx npeucTaBHTejieH ceMencTBa (HanpHMep, Enkianthus) — tojibko nepeu UBe- 
TeHHeM (Hermann, Palser, 2000). 

KaK noKa3ajio Haine HccjieuoBaHHe, y R. schlippenbachii HHBepcnx nbuibHHKOB ocy- 
mecTBJMeTca Ha caMbix paHHiix CTaAimx AH<j><j>epeHUHauHH twhhhkh, b xoue KOHreHH- 
TajibHoro cpacTaHiw, h Ha ctbahh o6pa30BaHim cnoporeHHwx kjictok 3tot npouecc noji- 
HOCTbio 3aBepmaeTca (Ea6po, 2007). Ka^cuafl TbiHHHKa CHa6»ceHa oahhm cocyuHCTbiM 
nyHKOM, KOTOpblH npOXOAHT no TbIHHHOHHOH HHTH H 3aTCM, H3TH6aJICb, OKaHHHBaeTCJI B 
CBH3HHKe. no3TOMy Ha nonepeHHbix cpe3ax npoBOAfliUHH nynoK bhach He tojibko b ueHT- 
pe CBH3HHKa Me^CAy MHKpOCnopaHTHaMH nbIJIbHHKa, HO H B MeCTe CpaCTaHHa CBH3HHKa H 
TbIHHHOHHOH hhth (pnc. 1, 7, 8). HaMH oGHapyaceHbi aHOMajiHH b xoAe Mop(J)oreHe3a 
TbIHHHOK. B OTAejibHbix 6yTOHax nocjie ctbahh MeH03a Ha6jiiOAaeTca HenojiHaa HHBep- 
CHa Bcex HJ1H OTAejibHbix nbIJIbHHKOB. CoOTBeTCTBeHHO nopw, BH3yaJIbHO pa3JIHHHMbie 
Ha 3toh cTaAHH KaK 6ojiee CBeTJibie oGjiacra nbuibHHKa, hmciot He anHKajibHoe, xapaK- 
TepHoe ajw Rhododendron , a 6a3ajibHoe hjih JiaTepajibHoe nojioflceHHe (Ta6ji. I, 8, 9). 

MHKpocnopaHrHH. IlbuibHHK y H3yneHHbix bhaob poAOAeHApoHa 4-rHe3AHbiH, 
rHe3Aa (MHKpocnopaHrHH) nonapHO oGbeAHHeHbi b 2 tckh. IlepeA BCKpbiBaHiieM nwjib- 
hhkb neperopoAKH b TeKax pa3pyiuaiOTca h napbi rHe3A c Ka^CAOH CTopoHbi CB«3HHKa 
o6T>eAHHHK)TCH. 

TeHe3HC nbuibHHKa HanGoJiee noApoGHO H3yneH HaMH y R. schlippenbachii. Ha paH- 
hhx 3Tanax pa3BHTHa, KorAa yace npoH30imia AH<J><J>epeHUHauHH tmhhhkh Ha nwJibHHK 
H TblHHHOHHyiO HHTb, nbIJIbHHK COCTOHT H3 OAHOpOAHbIX KJieTOK, OKpyHCeHHbIX 3nH- 
AepMOH. B AaJibHeHineM b cyGnHAepMajibHOM cjioe KaacAoro rHe3Aa nbuibHHKa AH<j><j>e- 
peHunpyeTca rpynna HHHUHajibHbix kjictok, KOTopbie o6pa3yioT KaK cjioh MHKpocno- 
paHrna, TaK h apxecnopHajibHbie kjictkh (pnc. 2, 1). nocjie nepHKJiHHajibHoro acjichkh 
ueHTpajibHOH cyGsnHAepMajibHOH kjictkh Hapyacy oTAejiaeTca apxecnopHajibHan kjict- 
Ka, a BHyTpb — KJieTKa, H3 kotopoh (J)opMHpyeTca npoKCHMajibHan (6jiH)KaHmaji k 
CB«3HHKy) nacTb ctchkh MHKpocnopaHrHH (pnc. 2, 2 ). JIaTepajibHbie cy63nHAepMajib- 
Hbie HHHunajibHbie kjictkh 3a cneT acjichhh o6pa3yiOT JIaTepajibHbie nacTH ctchkh 
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Phc. 1. CTpoeHHe aH/ipouefl y Rhododendron schlippenbachii (I — 4, 7, 8) h R. luteum (5, o). 

/, 2, 5 — pacnoJioaceHHe twhhhok h necTHKa b GyroHe; 3 — npoaojibHbiH cpe3 GyroHa (oko^oubcthhk yaajieH); 4,6 — 
pacnojioaceHiie tmhhhok h necTHKa bo BpeMS uBeTeHHa; 7,8 — HHBepcHB nbiJibHHKa Ha npoaojibHOM (7) h nonepenHOM (8) 
cpe3ax. 3 — 33Bfl3b, p — pbiJibue, c — ceMflianaTOK, hk — nbuibHHK; n n — npoBOABtuHH nynoK; cm — ctoji6hk, m — tm- 
HHHKa; nut — TbiHUHOMHaa HHTb. MacimaGHbie jihhchkh, mm: 1,2,5 — 1; 3, 8 — 0.2; 4,6 — 10. 






Phc. 2. OopMHpoBaHHe MHKpocnopaHruji h B03HHKH0BeHne pa3JiHHHH b cyflb6e cnoeB hx ctchkh Ha paHHHx 
CTa^HHX pa3BHTH» nwjibHHKa y Rhododendron schlippenbachii. 

1 — flmtxfrepeHUHaiiHfl HHHunajibHbix kjictok MHicpocnopaHnw b cy63nH,aepMajibHOM cjioe; 2 — jiejieHHe ueHTpajibHoii 
cy63nHAepManbHOH kjictkh Ha apxecnopHajibHyio (Hapy'/Ky) h HHHiiHajibHyio KJiency npoKCHMajibHOH nacTH ctchkh mhk- 
pocnopaHrHH (BHyrpb); 3 — aejieHHe oahoh H3 JiarepajibHbix cy63iiH,aepMajibHbix kjictok, o6pa3yiomHX HHHiiHaiiH JiaTe- 
pajibHofi nacTH ctchkh MHKpocnopaHnw; 4 — KOJibuo cjioeB ctchkh MHKpocnopaHniB bo BpeMK o6pa30BaHHB tjdkch cno- 
poreHHbix kjictok; 3a — cxeMa nbuibHHKa Ha nonepenHOM cpe3e, Ha KOTopon noKa3aHo nojiojKeHHe HccjieaoBaHHoro mhk- 
pocnopaHrHB. ok — apxecnopHajibHaa KJierKa, uk6hm — HHHunajibHbie kjictkh aop3ajibHOH nacTH MHKpocnopaHTHB, 
ukjihm — HHHiiHaribHbie KJiCTKH JiaTepaiibHOH nacTH MHKpocnopaHrHB, u km — HHHiiHajibHbie kjictkh MHKpocnopaH- 

THfl, UKnpHM - HHHUHaJIbHbie KJICTKH IipOKCHMaJIbHOH HaCTH MHKpOCnopaHTHfl, /IK- napHCTaJlbHbie KJICTKH, C K - 

cnoporeHHbie kjictkh. MaciHTa6Hbie jihhchkh, mkm: 1 — 4 — 30; 3a — 50. 


MHKpocnopaHrHfl. B pe3yjibTaTe nepHKJiHHajibHbix acjichhh apxecnopHaubHbix kjictok 
B 03HHKaioT Hapy>KHbiH (napHeTajibHbie kjictkh) h BHjrrpeHHHH (cnoporeHHbie kjictkh) 
cjioh MHKpocnopaHina (pnc. 2, 3). Kjictkh napneTajibHoro (nocTeHHoro) cjioh (J)opMH- 
pyioT AHCTajibHyio nacTb ctchkh MHKpocnopaHnui (pnc. 2, 4). KaK yace 6buio OTMe- 
neHO, k MOMeHTy o6pa30BaHH« cnoporeHHbix kjictok b MHKpocnopaHrHH 3aBepmaeTca 
HHBepcHa nwJibHHKOB (pnc. 2, 3a). 

CnoporeHHbie kjictkh npeTepneBaioT p acjichhh h eraHOBHTCH MHKpocnopouHTa- 
MH, HJIH MBTCpHHCKHMH KJieTKBMH MHKpOCnop. KjieTKH napHCTaJIbHOTO CJIOH JjeJIHTCH 
ncpHKJiHHajibHO, npn 3 tom o6pa3yioTca 2 cjioh, HMeiomne pa3JiHHHyio cyflb6y. BHyT- 
peHHHH cjioh, npHMWKaiomHH k MHKpocnopouHTaM, npeo6pa3yeTca b TaneTyM. KjieT- 
kh Hapy^KHoro cjioh, npoflOJDKan aejiHTbCH b tom ace HanpaBJieHHH, o6pa3yioT 3HflOTe- 
Uhh h cpeAHHH cjioh (pnc. 3, 7, 2). B j^ajibHeHiucM flejieHHH OTMenaiOTca TOJibKo b cpe#- 
hcm cjioe, b pe3yjibTaTe Hero b ctchkc MHKpocnopaHrna (JiopMHpyioTCH 2—3 cpejjHHX 
cjioh (pnc. 3, 5; 4, 7). CjieayeT otmcthtb, hto b xojje Bcex 3 thx TpaHC<j>opMan;HH npo- 
hcxojjht nocTeneHHoe Mop<f>ojiorHHecKoe o6oco6jieHHe twhhhohhoh hhth ot nwjibHH- 
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K cm. C. M. remana u M. C. RyjiuKoecKoeo, c. 1202 
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Ta6jinua I. 

1 — Actinocyclus normanii , 2 — Aulacoseira alpigena, 3 — A. ambigua , 4 — A. granulata, 5 — A. islandica , 6 — A. ita- 
lica, 7 — A. lacustris, 8 — A. nivalis , 9 — A. perglabra, 10 — Aulacoseira cf. pfqffiana. 1 — CTBopKa c BHyTpeHHeH no- 
BepxHOCTH; 2— 6, 10 — 3a™6 ctbopkh c iuwraMH (c Hapy>KHOH noBepxHOCTH); 7— 9 — CTBopKa c HapyxcHOH noBepxHocTH 
(C3M). MacuiTa6Hbie jihhchkh, mkm: 7, 3—8 — 5 ; 2,9, 10 — 2. 







Ta6jiHua II. 

1 — Aulacoseira subarctica ; 2 — A. tenella\ 3 — A. valida ; 4 — Aulacoseira sp. 1 ; 5 — Aulacoseira sp. 2; 6 — Aulaco¬ 
seira sp. 3; 7 — Aulacoseira sp. 4; 8 — Aulacoseira sp. 5; 9 — Aulacoseira sp. 6; 10 — Cyclostephanos dubius\ 11 , 
12 — Cyclotella atomus var. atomus ; 13 — C. atomus var. gracilis. 1 , 2 , 7, 10 , 11 — cTBopna c Hapy>KHOH noBepxHOCTH; 
3 — 6 , 8,9 — 3arn6 ctbopkh c HapyacHOH noBepxHOCTH; 12,13 — CTBopxa c BHyTpeHHeH noBepxHOCTH (C3M). MacuiTa6- 
Hbie JiHHeHKH, mkm: 1,3 — 10; 2 , 5 , 11,15 — 2; 4 , 6—10 — 5; 72 — 1. 
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Ta6jimja III. 

1 — Cyclotella bodanica\ 2 — C. meduanae ; 3 — C. meneghiniana ; 4, 5 — C. pseudostelligera] 6 — Cyclotella cf. radio- 
sa ; 7 — Cyclotella sp. I; 8,9 — Cyclotella sp. 2; 10 — Melosira varians\ 11 — Skeletonema potamos\ 12 — S. subsalsum. 
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1 , 3 , 5 , 7,9 — CTBopica c BHyTpeHHeii noBepxHOCTH; 2 , 4 , 6 , 8 , 10 , 11 — CTBopxa c Hapy>KHOH noBepxHOCTH; 12 — 3arn6 


ctbopkh c HapyxcHOH noBepxHOCTH (C3M). MacniTa6Htie jihhchkh, mkm: 1 — 10 \ 2 , 4 , 5 , 7 , 9 , 16 — 2; 3 , 6 , 8 , 10 — 5; 






Ta6jiHija IV. 

/ — Stephanodiscus agassizensis; 2 — Stephanodiscus cf. alpinus ; 3 — S. binderanus var. binderanus; 4 — S. binderanus 
var. oestrupii; 5 — S. hantzschii ; 6, 7 — S. invisitatus; 8 — S. makarovae; 9 — S. minutulus; 10 — Thalassiosirafaurii; 
11 — T. guillardii\ 12 — T. weissflogii. 1 , 4 , 7 , 8,11 — CTBopica c BHyTpeHHeH noBepxHOcra; 2 , 5 , 6, 9, 10,12 — CTBopxa 
c HapyxcHOH noBepxHOCTH; 3 — 3arn6 ctbopkh c HapyxcHOH noBepxHOCTH (C3M). MacurraGHbie jihhchkh, mkm: 1 — 5 , 

10 , 12 — 5 ; 6 , 7 , 9 , ll — 2 ; 8 —\. 
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K cm. A. E. Bacwibeea, c. 1209 



TaSjiwua. Orpyjaypa o6ojiohkh kjictok BepXHero anHjnepMuca JiHCTa Populus deltoides. 

a — TOHKaa oGojiOHKa y kjictok npoTOjiepMbi JiHCTOBoro 6yropKa. 6 — paBHOMepHO yTOJimeHHaa oOojionKa y kjictok 3a- 

KOHHHBUierO POCT JiHCTa (CBeTOBOH MHKpOCKOn), e - CTeHKa MOKJiy KJieTKOH 3nH,aepMHCa (BBepxy) H KJieTKaMH MC 30 - 

4)HJiJia (BHH3y), 2 — cjjohctoctb ynacTKa HapyjKHOH ctchkh, d — nopa c iuia3MO,aecMaMH b aHTHKJiHHanbHOH ctchkc kjict- 
kh 3aKOHHHBuiero pocTa JiHCTa, e — rpaHyjibi KpeMHe3eMa b Hapy>KHOH ctchkc kjictkh acejrroro JiHCTa, otc — KymKyjia 
3aKOHHHBiiiero pocT JiHCTa. MacuiTa6Hbie jihhchkh, mkm: a, e — 2.5; 6, e, d — d/c — 1.0. 









K cm. M. M. Ulcmpoea u A. A. Ea6po, c. 1222 


Ta6jinua I. CrpoeHHe aH^pouen y Rhododendron schlippenbachii (7— 4, 8 , 9) h R. luteum (5—7). 

1 — nocjie nepwofla 3HMHero noKoa; 2,3 — OyroHbi m o/iHoro coubcthh nepea pacicpbiBaHHeM; 4,7 — uBereHMe; 5 — 6y- 

TOH H3 BepXHeH HBCTH COUBCTHfl nepefl 3HMHHM nOKOCM; 6 -6yTOH H3 HFDKHeH HaCTH COUBenW nocjie 3HMHero nOKOfl; 

8,9 — HenojiHaa HHBepcHfl nbiJibHHKOB, bhaho aHOMajibHoe (He anHKajibHoe, a 6a3ajibHoe h JiaTepajibHoe) pacnojioaceHHe 
nop ansi BCKpbiBaHHfl nbuibHHKa. MacuiTa6Hbie jihhchkh, mm: 1, 5, 6, 8, 9 — 1; 2 — 4, 7 — 10. 




Ta6jiHua II. BcKpbiBaHHe nbiJibHHKOB anHKajibHbiMH nopaMH h CTpoeHHe nbiJibijbi y Rhododendron 

luteum (1,2) h R. schlippenbachii (3 —7). 

1 — BCKpbiBWHecfl nwjiLHHKH; 2 — anHKajiBHfeie nopti b nbiJibHHKe; 3,4 — nopbi c nbiJibuofi; 5 — TeTpaflbi nbiJibueBbix 


3epeH; 6 — ctoji6hk h pbiJibue, Ha noBepxHOCTH KOToporo bhrhzl nbiJibua; 7 — TeTpa^bi nbiJibueBbix 3epeH c BHCUHHOBbi- 


mh HHTBMH Ha pbiJibue. 1 — 3 — CBeTOBafl MHKpocKonHfl, 4 — 7 — cxaHHpyiomafl 3JieiopoHHaH MHKpocKonHB. MacniTa6Hbie 


jiHHeiiKH — 1—3 — 1 mm; 4 — 7 — 10 mkm. 











Ta6jiwua III. MHKpocnopbi b Hanajie nocTMewoTHHecKoro nepwo^a pa3BHTHJi nbiJibHHKa y Rhododendron 

schlippenbachii. 

1,2 — 4>parMeHT nbiJibHHKa BepxHen tmhhhkh m CTpoeHHe MHKpocnop nepen yxouoM b coctohhhc 3HMHero noKOJi; 3HaHH- 
TejibHaji nacTb MHKpocnop, xn pa KOTopwx pacnojioxceHbi b ueHTpe TeTpaubi, AereHepnpyiOT (7), b ocTaBuinxca HopMajib- 
hwx MHKpocnopax xjipa CMemeHbi k nepH^epHH TeTpaubi (2); 3,4 — MHKpocnopbi b nbiJibHHKax nepeu HanajiOM BToporo 
nepnoaa BereTauHH: 3 — MHKpocnopbi c anpaMH b ueHTpe TeTpaubi b nbiJibHHKax cpeuHHX tmhhhok, b HeKOTopwx H3 hhx 
bhuhm HanajibHbie npH3HaKH uereHepaunn; 4 — aHOMajibHbie MHKpocnopbi b nbiJibHHKax BepxHHX tmhhhok; 5 — ueJieHHe 
xnep b MHKpocnopax nepeu uBeTeHHeM. MacniTa6Hbie jihhchkh, mkm: / — 100, 2—5 — 50. 




Ta6jiHija IV. 3pejiaji TeTpa^Ha^ nwjibqa Rhododendron schlippenbachii. 

— nbiJima HopMajibHoro CTpoeHHfl; 3 — 5 — Terpa^bi c pa3HbiM kojihhcctbom ^ereHepHpyiOLUMX nbinbueBbix 3epeH 
6 — TeTpa^a, pacnaflaio maxes Ha OTj^ejibHbie nbiJibueBbie 3epHa. MaciirraGHax jiHHeHKa — 50 mkm. 




Ta6jmua I. KpeMHHeBbie CTpyinypbi kjictok 30 Jiothcthx BOflopocjieii Chrysospharella , Paraphysomonas 

h Spiniferomonas (T3M). 

1 — C. longispina , HemyHKH h uihii; 2 — 3 — C. brevispina\ 2 — uinn, 3 — ocHOBaHHe uiHna h nemyHKa; 4 — C. coro- 
nacircumspina , ocHOBaHHe ninna; 5 —6 — P. vestita : 5 — HemyHKH c niHnoM h 6e3 niHna, 6 — nacTb naHUHpa kjictkh; 
7 — P. butcherii , HemyHKH; 5 — S', bourrellyi, HemyHKH c TpyOnaTbiM mnnoM h 6e3 uinna; 9 — S. trioralis, HemyHKH h 
TpexrpaHHbie mnnbi; 10 — S. cornutus , OHJiaKyHapHbie HemyHKH; 11 — S. abei , naHiwpb kjictkh c nemyHKaMH h mnnaMH. 
MacmTa6Hbie jihhchkh, mkm: 1, 3 , 7 — 11 — 1; 2, 5— 6 — 2; 4, 10 — 0.5; 9 — 0.2. 











Ta6jinua II. KpeMHHeBbie CTpyKTypbi naHUHpa kjictok 30Jiothcte>ix BoaopocjieH po^a Synura (T3M). 

1 — 3 — S. petersenii : 1 — KJieTKa, 2 — HeuiyHKH Tena kuctkh, 3 — KayaajibHaa neuiyMKa; 4 — S. lapponica, neniyiiKa 
(no: BajioHOB, 1976); 5 — S. sphagnicola , nemynKH; 6—7 — S. spinosa : 6 — (JjpanvieHT namjHpn kjictkh, 7 — nemynKa; 
8 — S. echinulata, HeuiyiiKH; 9 — 10 — S. uvella ; 9 — KaynajibHaa nemynKa, 10 — nemynKa Tena kjictkh. MacuiTa6Hbie 
jihhchkh, mkm: 1, 6 — 0.1; 2, 3 — 5 , 7 — 10 — 0.5; 4 — 1; 9 — 0.2. 




Ta6jiHua III. KpeMHueBbie CTpyKTypbi naHUHpa kjictok 30Ji0THCTbix BojuopocjieH pcma Mallomonas 

(T3M: 1—8 , 10; C3U: 9). 

1 — 4 — M. crassisquama : 1 — nemyHKa c KynoaoM, 2 — anHKajibHaa nemyiiKa, 3 — KaynajibHaa nemyHKa c uihiiom; 
4 — meTHHKa co uijicmom; 5 — M. heterospina, nemyHKa c KpiOHKOBaTOH lucthhkoh; 6 — M. multinca, HeuiyHKa c Kpion- 
KOBaTOH meTHHKOH; 7 — M. alata, bopothhk H3 TpeyrojibHbix nemyeK OTMeneH CTpejiKon; 8 — 9 — M. caudata : 8 — nacTb 
naHUHpa kjictkh, 9 — KpacneaoAOHTHaa meTHHKa; 10 — M. alpina, rjia^Kaa meTHHKa c nceBj^oGH^ypKaTHbiM aneKCOM; 
11 — M. akrokomos , nemyHKH naHiwpa; 12 — M. punctifera, nacTb naHimpa kjictkh. MacmTa6Hbie jihhchkh, mkm: 1 — 8, 

12— 1; 9—11 — 0.5. 
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Ta6jmija IV. fleTajiH CTpoeHHa nernyeK 30 jiothctmx BOflopocneH. 
A—B — Synura; C — Mallomonas. 




K cm. r. A. JIa3bKoea, c. 1272 



Ta6jimja I. Thiioboh o6pa3en Allium be/ceczalicum Lazkov. 







Phc. 3. CTpoeHHe ctchkh MHicpocnopaHraa Rhododendron schlippenbachii c AHCTanbHOH CTopoHbi b 

nepHOa (J)OpMHpOBaHHH MHKpOCnopOUHTOB. 

1 — MHKpocnopomiTU nepea MeH030M, npoH30uuia AH$<l>epeHUHamiJi TaneryMa, b cy63niiAepMajibHOM cjioe AejieHHH c 
o6pa30BaHMeM 3 haotcuhji h cpeAHero cjiob; 2,3 — MHKpocnopouHTbi bo BpeMX npo(J)a3bi I MeH03a, b CTemce MHKpocno- 
paHirui o6pa30BanMCb 3HAoreiiHH h 2 cpeAHHx cjiob, b KJieTKax snHAepMU bhahu xpaxManbHbie 3epHa; 2a, 3a — cxeMbi 
nbuibHHKOB. cmK — cnoporeHHaa ncaHb, cpc — cpeAHHH cjioh, man — TaneryM, 3H — 3HAoreiiHH, 3/i — snHAepMa. 
MacuiTa6Hbie jimhchkh, mkm: 1—3 — 30; 2a, 3a — 50. 



Phc. 4. C(j)OpMHpoBaHHbiH MHKpocnopaHrHH y Rhododendron schlippenbachii. 

1 — c<))opMHpoBaHHaji cremca MHKpocnopaHnui, bhahm 2—3 cpeAHHx cnoa, kactich TaneryMa paajumaiOTCJi hhcjiom wep: 
ot OAHoro nojiwuiOHAHoro ao HecxoAbKHx (2—4) AHnnoMAHbix, b snnAepMe HamiHaioT yroAmaTbc* paAiianbHbie h BHyr- 
peHHne TaHreHTanbHbie ctchkh h aKKyMyAHpyeTcx cjin3b nojiMcaxapHAHOH npHpoAbi; la — cxeMa nbuibHHKa, Ha koto- 

pOH B CBB3HMKe nOKa3aHa AOKanH3ailHB KJieTOK CO CAH3blO. M - MHKpOCnOpOHHT, OCTaAbHbie o603HaHeHHB, KaK Ha pnc. 3. 

MacuiTa6Hbie jimhchkh, mkm: I — 10, la — 50. 

3 BoraHHHecKHH xypHaji, JSfe 8, 2008 r. 1225 


Ka b o6jiacTH H3rn6a tlihhhkh (pnc. 3 , 2a, 3a\ 4 , la). TaKHM o6pa30M, c(J)opMHpoBaH- 
Haa cTemca MHKpocnopaHrHH npe^CTaBneHa 5 — 6 cjiohmh: 3nH,zjepMOH, 3imoTeuHCM, 
2—3 cpeflHHMH cjiohmh h TaneryMOM (pHC. 4 , 1). 

MHKpocnoporeHe3. MHKpocnopoijHTbi KpynHbie, BbiTflHyroH (jiopMbi, nnorao npn- 
MMKaiOT Apyr k apyry. Hx kojihhcctbo Ha nonepeHHOM cpe3e cocTaBJiaeT 35—40 
(pHC. 4 , 7 ; 5 , 7 ). Me)Kfly nna3MajieMMOH h oGojiohkoh MHKpocnopoijHTOB, npoK^e Bcero 
KJieTOHHLix cTeHOK co CTopoHLi TaneTyMa, b Hanajie npo<j>a3i>i I HanHHaeT oTKJia^MBaTL- 
ch Kajuio3a (puc. 5 , 2). TeTpaflM MHKpocnop <t>opMHpyiOTCfl no CHMyjiLTaHHOMy rany. 
Ilocjie nepBoro .zjeneHHfl Meiio3a o6pa3yeTca 2-a.zjepHafl KJieTKa (pnc. 5 , 3 ), nocne BTopo- 



Phc. 5. MHKpocnoporeHe3 y Rhododendron schlippenbachii. 

1—7 — nocjieflOBaTejibHbie cTa^HH MHicpocnoporeHe3a no CHMyjibTaHHOMy mny, npHBo;wmHe k <t>opMHpOBaHHio tct- 
pai^paJibHbix xeTpaji MHKpocnop; 8 — 11 — coctohhhc TeTpaa MHKpocnop b BepxHux (ajihhhux) TbiHHHKax nepe,a Hacryn- 
jieHHeM 3HMHero noKOH. MacuiTaGHaa /lHHeiiKa — 30 mkm. 
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Phc. 6. CTeHKa MHKpocnopaHrHa y Rhododendron schlippenbachii Ha CTa^HH TeTpa/jbi MHKpocnop. 

1 — TeTpa^bi MHKpocnop cpa3y nocjie o6pa30BaHHH, b KJieTKax TaneTyMa bhahm KpaxMajibHbie 3epHa, a Ha BHyrpeHHeH 
TaneTaiibHOH MeMGpaHe — opGHKyjibi; 2 — HOpMajibHbie TeTpaau MHKpocnop b cpeaHHx h hh>khhx (kopotkhx) TbiHHHKax 
nepe.ii HacTynJieHHeM 3HMHero noxoa, bhah3 flereHepauna cpe^HHx c/ioeB; 3 — aHOMajibHbie TeTpanbi MHKpocnop b Bepx- 
hhx (.aJiHHHbix) TbiHHHKax nepe,n HacTynJieHHeM 3HMHero noxoa, b KJieTKax TaneTyMa h nojiocTH MHKpocnopaHrna bhahm 
nio6y.ribi, BepoaTHO, JinnHAHoft npnpOAbi, a a^pa npnoGpeTaioT 3epHHCTyio CTpyicrypy. MacuiTaGHaa JiHHeHKa — 30 mkm. 


ro AeneHHfl — 4-aflepHaa (pnc. 5, 4 , 5). 3aTeM nponcxoflHT uhtokhhc3 h o6pa30BaHHe 
TeTpa^w MHKpocnop. ^ByaaepHaa KJieTKa y)Ke HMeeT noJiHyio Kajui03Hyio oGonoHKy. 
E[HTOKHHe3 ocymecTBJiaeTca 6opo3,zjoBaHHeM ot nepH<f>epHH k ueHTpy 6yzjymeH xeT- 
pa^Bi h conpoBo^aeTca o6pa30BaHHeM Kajuio3HMx oGojiohck BOKpyr KaacflOH MHKpo- 
cnopbi (pnc. 5, 6). B TeTpa^ax MHKpocnopM pacnonaraiOTca TeTpa3,zjpajii>H0 (pnc. 5, 7). 
Y Rhododendron TeTpa^ti He pacna^aiOTca h coxparaiOTCfl Ha BceM npoTJDKeHHH <J)yHK- 
UHOHHpoBaHHa nbiJiLULi. KpoMe Toro, TeTpa^ti 3penLix nbiJibijeBHx 3epeH coe^HHeHM 
KJieiiKHMH BHCUHHOBLIMH HHTflMH. 

HaMH ycTaHOBJieHa acHHxpoHHocTb npoueccoB b reHe3Hce nbiJibHHKOB b 3aBHCH- 
MOCTH OT THna TMHHHOK. BepXHHe TMHHHKH, KaK npaBHJIO, paHLUie BCTynaiOT B MeH03 H 
paHbiue 3aKaHHHBaiOT ero. O^HaKo ochobhmc pa3JiHHHa MOK^y TMHHHKaMH KacaiOTca 
AOCTH)KeHHa MHKpOCnopaMH OflHOH H3 KpHTHHeCKHX CTaflHH B MOp<|>OreHe3e nblJlbHH- 

Ka-CTa^HH CHJILHOBaKyOJIH3HpOBaHHbIX MHKpocnop. Bo Bcex ranax TMHHHOK CHana- 

Jia H^yT cxo)KHe npoueccM <f>opMHpoBaHHa MHKpocnop npn nepexo^e hx ot mchothhc- 
CKoro k nocTMenoTHHecKOMy nepno^y (b HccueflOBaHHH HcnoJib30BaHa nepHOAH3auHa 
pa3BHTH« nMJibHHKa, npe,zmo)KeHHafl O. II. KaMeJiHHOH, 1981). MHKpocnopM o6mhho 
npHHHMaiOT OKpyrnyio <|>opMy, yBenHHHBaiOTca b pa3Mepax, h b hhx H,zjeT bkthbhmh 
cHHTe3 MeJiKHx BaKyoneii (pnc. 5, 7; 6, 1, 2). B cpe^HHx h hh)khhx (kopotkhx) tmhhh- 
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Kax B TaKOM COCTOHHHH MHKpOCnopLI OCTaiOTCfl Ha BCeM npOTHMCeHHH 3HMHerO nOKOfl. 
B BepXHHX (AJIHHHLIX) TLIHHHKaX MHKpOCnopLI npOAOJmaiOT pa3BHBaTLCH. K OKOH- 
naHHio nepBoro nepHOAa BereTauHH ohh yBejiHHHBaioTca b pa3Mepax h b hhx B03pac- 
TaeT TOJimHHa Kajtno3HOH oGojiohkh. HaGjnoAaeTca arperauna mcjikhx BaxyoneH b OAHy 
KpynHyio uempajibHyio BaKyojiL, npn otom aApo b KaacAOH MHKpocnope CMemaeTca k 
U eHTpy TeTpa^LI (pHC. 5, 8). HmCHHO Ha 3T0H CTaAHH pa3BHTHa 3HaHHTCJILHaa HaCTL 
MHKpocnop (1, 2 h aaace Bee 4 b TeTpa^e) noABepraiOTca AecTpyKijHH, hto conpoBoac- 
AaeTca pa3pymeHHeM aApa h coAepacHMoro ijHToiiJia3MLi (pnc. 5, 9 — 77; 6, 3). B MHKpo- 
cnopax, He noABeprniHxca npoueccaM ^ecTpyicuHH, a#pa MoryT nepeMecmrLca k nepn- 
<|>epHH TeTpa^BL OAHaKO noAoGHoe CTpoeHHe MHKpocnop (nepeA acjichhcm) name Bcero 
HaGjHOAaeTca bcchoh. B cpeAHHX TLiHHHKax cTa am cHJiLHOBaKyojiH3HpoBaHHLix MHK¬ 
pocnop h conyrcTByiomaa cn AereHepaijHa BLiaBJiaiOTca tojilko c HananoM BToporo ne- 
pnoAa BereTauHH. CjieAyeT otmcthtl, hto npoueccLi cTepHjnoauHH MHKpocnop b hhx 
BL ipaaceHLi cjiaGee no cpaBHeHHio c BepxHHMH TLiHHHKaMH. 

XapaicrepHCTHKa cjioeB ctchkh MHKpocnopaHrHH. C4>opMiipoBaHHafl cTeHKa 
MHKpocnopaHTHfl y R. schlippenbachii, KaK h y mhothx npeACTaBHTejieH noAceMencTB 
Rhododendroideae, Ericoideae , Vaccinioideae ceM. Ericaceae (#ko6coh, 1983), oGpa- 
30BaHa 5 —6 cjiohmh: 3nHAepMOH, 3 haotcuhcm, 2 — 3 cpeAHHMH cjiohmh h TaneTyMOM 
(pnc. 4, 7). B xoAe pa3BHraa b cjioax ctchkh nponcxoAHT cneAyiomne cTpyicrypHLie H3- 
MeHeHHfl. 

B 3nHAepMe eme Ha CTaAHH MHKpocnopoijHTOB nepeA mcho30m HaHHHaioT ymri- 
maTLca KJieTOHHLie oGojiohkh, a b KJieTKax HaKaiuiHBaeTca KpaxMaji (pnc. 3, 3). B AaJiL- 
HeHrneM cTaHOBaTca Gojiee othctjihblimh yroJimeHHa paAHajiLHLix h BHyrpeHHHX TaH- 
reHTajiLHLix ctchok, a coAepacHMoe kjictok 3anojmaeTca cjih3hctlimh BemecTBaMH, 
Bepoarao nojiHcaxapHAaMH. YTOJimeHHa kjictohhlix ctchok h HaKoiuieHHe cjih 3H 
oGHapyacHBaeTca He tojilko b KJieTKax 3nHAepMLi ctchkh Mmcpocnopamna, ho h b Gojil- 
uiHHCTBe KiieTOK BOKpyr npoBOA»mero nynKa (pnc. 4, 7, la). TaKoe cocToaHHe nmiLHH- 
Ka coxpaHaeTca Ha BceM npoTaaceHHH nepBoro nepHOAa BereTaijHH (pnc. 6, 7, 2), hto, 
Bepoarao, aBJiaeTca aAanTauneH pacTeHHH k ycjioBHHM npoAOJiacHTejiLHOH xojioahoh 
3HMLI. IlOCJie nepe3HMOBKH yTOJimeHHLIMH OKa3LIBaiOTCa Bee CTCHKH KJICTOK, a CJIH3H- 
CTLie BemecTBa nocTeneHHo pe3op6HpyiOTca (pnc. 7, 7, 2). 

BTOpOH (cyGanHAepMaJILHLIH), TpaAHIJHOHHO Ha3LIBaeMLIH 3HAOTeUHeM, CJIOH y H3y- 
neHHLix bhaob poAOAeHApoHa ohchl noxoac no CTpoeHHio Ha cpeAHHe cjioh. BepoaT- 
ho, ero npeAnoHTHTejiLHee BKJiiOHaTL b TKaHL cpeAHHX cjioeB, KaK npeAJiaraiOT hcko- 
TOpLie aBTOpLI npH OTCyTCTBHH B CTCHKe nLIJILHHKa THnHHHOTO 3HAOTeUHa (TepeXHH 
h AP-, 1993). CyGsnHAepMajiLHLiH cjioh npeACTaBjieH BLiTaHyTLiMH KJieTKaMH, b koto- 
pbix cHanajia o6pa3yiOTca MejiKHc BaKyojiH, a aApo 3aHHMaeT uempajiLHoe noJioaceHHe 
(pnc. 3, 3; 4, 7; 6, 7, 2). IIocTeneHHo BaKyojiH oGteAHiiaiOTca, aApo CMemaeTca name 
Bcero k BHyrpeHHeH TaHreHTajiLHOH ctchkc, ho <t>H6po3HLie yroJimeHHa He o6pa3yiOTca 
(pHC. 7, 7, 2). H3BeCTHO, HTO (J)OpMHpOBaHHe (J)HGp03HLIX noaCKOB B KJieTKax 3HAOTeUHa 
no3BOJiaeT nmiLHHKy BCKpLiBaraca npoAOJiLHLiMH meJWMH b oGjiacra cTOMHyMa, TaM, 
TAe coeAHHaiOTca MeacAy coGoh MHKpocnopaHniH KaacAOH tckh. y bhaob Rhodo¬ 
dendron hhoh cnocoG BCKpLiBaHHa nmiLHHKa. K 3TOMy MOMemy b TeKax nponcxoAHT 
pa3pymeHHe neperopoAOK MeacAy cmokhlimh MHKpocnopaHrnaMH tckh, ho npoAOJiL- 
HLie mejiH He o6pa3yiOTca (pnc. 7, 2a). B anmcajiLHOH (no nojio)KeHHK) b tlihhhkc) nac- 
th KaacAOH tckh B03HHKaeT cneuH(|)HHecKaa CTpyKT)q)a b bhac BajiHKa (TaGji. II, 7 — 4). 
3Ta cTp)HCT)q)a o6pa30BaHa 2 — 3 cjiohmh kjictok, b kotoplix HaKanjiHBaeTca KpaxMan, 
a hx oGojiohkh npHoGpeTaiOT yTOJimeHHa (pnc. 7, 3). HapymiLie TaHreHTanLHLie ctch- 
kh KiieTOK caMoro BepxHero cjioa 0Ka3LiBaK)Tca tohkoctchhlimh h k MOMemy bckpli- 
BaHHa pa3pymaioTca noA achctbhcm MaccLi nmiLueBLix 3epeH, c^opMHpoBaBUiHxca 
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Phc. 7. Co3peBaK>mHH nbuibHHK y Rhododendron schlippenbachii. 

1 — TeTpaflHaa ^ByxKJieTOHHan nbuibua cpa3y nocne o6pa30BaHHH, BOKpyr TeTpa^bi BbiaBJiaercH tohkhh cjioh Kaiui03u; 
bhahm pa3pyiuaiomHecB icnencH TaneTyMa; 2 — cremca MHKpocnopaHniH b nbiJibHHKe nepea BCKpbiBaHHeM; 2a — cxeMa 
BCKpbiBiueroca nbiJibHHKa; 3 — (j)parMeHT ctchkh MHKpocnopaHnw b oGjiacni BCKpbiBaiiHH anwicajibHOH nopoH, b KJieTKax 
KpaxMajibHbie 3epHa, a oGojiohkh yroJimeHbi; 4 — TeTpa^a 3peJibix nbiJibueBbix 3epeH; 5,6 — TeTpa^bi c aereHepwpyiomH- 
mh nbmbiieBbiMH 3 epHaMH. MaciiiTaoHbie jihhchkh, mkm: 1 — 6 — 10 ,2a — 200. 


b nmiLHHKe. 06pa3yeTca nopa, nepe3 KOTopyio ntuibaa BbicbinaeTca Hapyacy h rsl - 
Jiee nona^aeT Ha pLim>ue (Ta6n. II, 3 — 7). Y R. maximum BOKpyr nopti Ha6jno,zjaeT- 
ca kojibuo, o6pa30BaHHoe KpynHLiMH tojictoctchhlimh KJieTKaMH anHAepMM, co,ztep)Ka- 
miiMH KpaxMan (Hermann, Palser, 2000). V R. macgregoriae nopti nwjiLHHKa 3aicpi>i- 
th tohkoh MeMGpaHOH, KOTopaa Hcne3aeT nepefl pacnycKaHHeM ubctkob (Williams 
et al., 1991). Hajimne nmiLHiiKa, BcicpMBaiomeroca aniiKajibHLiMii nopaMH, h oneHb 
KJieHKOH nbiJiLULi aBJiaiOTca xapaicrepHOH nepTOH po,qa Rhododendron (Hermann, Pal¬ 
ser, 2000; Ng, Corlett, 2000). Y HeKOToptix bh^ob iilijilhhk co3peBaeT ro pacnycica- 
hhh UBeTKa, Tax hto TeTpa,zji>i nbiJibueBbix 3epeH HHor.ua mohcho yBH^eTL b OyroHax 
(Klein, Muras, 1994; Escaravage et al., 1997; Ng, Corlett, 2000; KoKUieeBa, JIoMaKHHa, 
2003). 

Cpe^HHe cjioh no^oOHM no cTpoeHHio cyOommepMajibHOMy cjtoio (pnc. 3,2, 3 ; 4, /). 
K cTa^HH (J)opMHpoBaHHfl TeTpafl MHKpocnop BHyTpeHHHe cpe^HHe cjioh HanHHaioT .zje- 
reHepHpoBaTb (pnc. 6, 1, 2). B xo^e co3peBaHHa m>un>iji>i cpe^HHe cjioh nonra pa3py- 
maiOTCH (pnc. 7, 1, 2). 


1229 


KaK yace 6bmo OTMeneHO, nepBbiM b MHKpocnopaHrHH AH<t><t>epeHUHpyeTCH TaneTyM. 
Y R. luteum h R . schlippenbachii oh xapaKTepH3yeTCH kjictohhoh CTpyKTypon h npn- 
CTCHHMM HOJIOHCeHHCM B XO£e Bcero pa3BHTHH, T. e. ero <|>OpMHpOBaHHe npOHCXOAHT B 
paMKax KJieTOHHoro THna 6e3 peopraHH3aijHH (corjiacHo KJiaccH(J)HKauHH KaMejiHHOH, 
1981). KjieTKH TaneTyMa CHanajia hmciot npnMoyrojibHyio <|>opMy (pnc. 3,7— 3 ), ho no- 
cTeneHHO craHOBHTCH Ta6jiHTHaTbiMH, yBejiHHHBancb npn 3 tom b pa3Mepax (phc. 4, 1 ; 
6,7). TaneTyM roMOMop(J)HMH h npeACTaBJieH npeHMymecTBeHHo oahhm cjioeM. B He- 
KOTOpblX HaCTHX CTCHKH OH 2-CJIOHHbIH. KjieTKH TaneTyMa 3anOJIHeHbI nJIOTHOH UHTO- 
njia3MOH, coAepncaT oGbihho 2, HHOiyja 4 HApa, npH otom ha pa MoryT cjiHBaTbcn. 2—4-, 
HHor,zja 8-aAepHbie kjictkh oGHapyaceHbi b TaneTyMe h pnAa Apyrnx bhaob Rhododend¬ 
ron : R. catawbiense, R. mucronulatum (^IkoGcoh, 1968, 1974). Ha BHyTpeHHeH mcm 6- 
paHe KJieTOK TaneTyMa o6pa3yiOTCH op6HKyjibi (pnc. 4, 7; 6, 7, 2). TjioGyjiHpHbie Tejibua, 
Bepoarao op6HKyjibi, 6biJin BbmBJieHbi y R. maximum (Hermann, Palser, 2000). rioc- 
jie cTa^HH cHJibHOBaKyoJiH3HpoBaHHbix MHKpocnop KjieTKH TaneTyMa HaHHHaioT Aere- 
HepnpoBaTb h b 3pejiOM nbiJibHHKe He oGHapyncHBaiOTCH (pnc. 7, 1 , 2 ). 

Ha CTaAHH CHJlbHOBaKyOJlH3HpOBaHHbIX MHKpocnop B nbiJibHHKe BepxHHx, a 3a- 
TeM cpeAHHX tmhhhok oTMeneHbi npoaeccbi AereHepaijHH MHKpocnop b TeTpaAax 
(xa6ji. Ill, 7— 4; pnc. 5, 9 —77). BkMeHeHHH b pa3BHTHH nbiJibHHKa o6Hapy)KHBaK)TCH h 
b cipoeHHH KJieTOK TaneTyMa. B HopMe b KJieTKax TaneTyMa Ha otoh CTaAHH HaKamiH- 
BaioTCH KpaxMajibHbie 3epHa, a ha pa xapaKTepH3yiOTCH npH3HaKaMH HHTep(J)a3Horo co- 
ctohhh a. KjieTKH TaneTyMa npn HapymeHHHX OKa3biBaiOTCH 6ojiee BbiTHHyTbiMH b no- 
jiocTb THe3Aa, wpa npHo6peTaiOT 3epHHCTyio cTpyKTypy, a b KJieTKax h 3a npeAeJiaMH 
TaneTyMa bbihbjihiotch BemecTBa, BepoHrao jinnHAbi (pnc. 6, 3 ). 

B nepnoA 4>opMHpoBaHHa nbuibijbi (pnc. 7, 7, 2; Ta6ji. Ill, 5), cocTonmen H3 re- 
HepaTHBHOH H BereTaTHBHOH KJieTOK, B THe3AaX nbiJibHHKa HapaAy C HOpMaJIbHbIMH 
(pnc. 1, 4) bbihbjihiotch aHOMajibHbie nbuibijeBbie 3epHa Ha pa3Hbix craAHHX AereHepa- 
UHH, B TOM HHCJie H TaKHe, B KOTOpbIX HeT HApa H IJHTOnJia3MbI, a HMeeTCfl JlHIHb cnopo- 
AepMa. OTMeneHbi TeTpaAbi c npii3HaKaMH oGocoGjichhh Ha OTAejibHbie nbiJibijeBbie 3ep- 
ea (Ta6ji. IV, 7— 6 ; pnc. 7, 5 , 6 ). HccjieAOBaHHe noKa3ajio, hto Kajni03a BOKpyr TeTpaA 
MHKpocnop cymecTByeT b TeneHHe AJiHTejibHoro 3HMHero noKOH, ho eme h bcchoii no- 
cjie ACJieHHa HAep MHKpocnop OHa oKpyncaeT TeTpaAbi bo3hhkhihx nbnibueBbix 3epeH 
(pnc. 7, 7). nocTeneHHo Kajui03a pacTBopneTcn. 3pejian nbuibija 3-nopoBan, coxpaHneT- 
ch b TeTpaAax 3a cneT <f>opMHpoBaHHa o6men 3K3hhbi h o6pa30BaHHH bhcahhobbix hh- 
Teii, npn 3tom Ka)KAoe nbiJibijeBoe 3epHO HMeeT coGcTBeHHyio HHTHHy. Y R. macgrego- 
riae b HopMajibHbix nbiJibueBbix 3epHax reHeparaBHan KJieTKa c noMomtio BbipocTOB 
KOHTaKrapyeT c HApoM BereTaTHBHOH KjieTKH, (jjopMHpyn «My>KCKyK) onjiOAOTBopaio- 
myio eAHHHuy» (aHrji. «male germ unit») (Kaul et al., 1987; Shivanna et al., 1988; Tay¬ 
lor et al., 1989). 

CpaBHHTejibHMH aHajiH3 AaHHbix no reHe3Hcy nbiJibHHKa y H3yneHHbix HaMH bhaob 
BbIHBHJI p«A OCoGeHHOCTeH B MHKpOCnOpOreHC3e H CTpoeHHH CTCHKH MHKpocnopaHrHH 
y R. luteum. C(J)opMHpoBaHHaH cTeHKa MHKpocnopaHrHH o6pa30BaHa onHAepMOH, ohao- 
TeuneM, 2 cpeAHHMH cjiohmh h HeperyjiHpHo 1 —2-cjiohhbim TaneTyMOM. YmJimeHHe 
KJieTOHHbix oGojioneK h HaKonjieHHe cjih3h nponcxoAHT He tojibko b KJieTKax onHAep- 
Mbi, ho h oTAejibHbix KJieTKax cyGonHAepMajibHoro cjioh ctchkh MHKpocnopaHrHH. Ta¬ 
neTyM KJieTOHHbiH, 6e3 peopraHH3auHH; b ero KJieTKax bbihbjihiotch oGbihho 2 HApa 
(pnc. 8, 7, la). HapymeHHH b ero CTpoeHHH He BbiHBJieHbi. CTeHKa 3pejioro nbiJibHHKa 
npeACTaBJieHa onHAepMOH, 3HAOTeuneM h ocTaTKaMH cpeAHero cjioh. 3pejian nbuibija 
2-KJieTOHHan, coxpaHHeTcn b TeTpaAax Ha BceM npoTHHceHHH pa3BHTHH (pnc. 8, 4, 4a). 
Pe3yjibTaTbi, nojiyneHHbie no CTpoeHHH) TeTpaA MHKpocnop, coBnaAaiOT c JiHTepaTyp- 
HblMH AaHHbIMH (KOHApaTOBHH, ^K 06 C 0 H, 1968): OHH HBJIHIOTCH TeTpaOApaJIbHbIMH 
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Phc. 8. IIocTMeHOTHHecKHH nepwofl pa3BHTHH nbiJibHHKa y Rhododendron luteum. 

I — CTeHKa MHKpocnopaHrHH Ha craaHH TeTpaa BaKyojiH3HpOBaHHbix MHKpocnop; la — nonepeHHbiH cpe3 nbiJibHHKa; 2, 
3 — aHOMajibHbie TeTpaabi c ojihoh h asyMH aereHepnpyiomHMH MHKpocnopaMH; 4 — CTeHKa 3pejioro nbiJibHHKa, bh^hw 
H opMajibHbie h aHOMajibHbie TeTpaabi 2-KJieTOHHbix ribiJibueBbix 3epeH; 4a — nonepeHHbiH cpe3 nbiJibHHKa. 06o3HaHeHH« 
Te 5Ke, hto Ha puc. 3 h 4. MacurraGHbie jihhchkh, mkm: /— 4 — 30; la, 4a — 200. 


h BOKpyr Ka^flOH MHKpocnopM <|>opMHpyeTCfl MomHaa Kajuio3Haa oGonoHKa. B KOHije 
nepBoro nepnofla BereTaijHH y pacTeHHH, npoH3pacraiomHx b JIaTBHH, MHKpocnopM b 
nMJibHHKax xapaKTepH3yK)TCH cna6oH BaKyojiH3auHeH UHTonna3MM h ueHTpajiLHMM no- 
Jio)KeHHeM flflpa. O^HaKO pacTeHHH R. luteum b ycnoBHax HHTpo^yKUHH b GoTaHHnecKHX 
ca#ax C.-rieTep6ypra nepexoaaT b coctoahhc 3HMHero noKoa Ha hhoh CTa^HH pa3BH- 
thh. B MHKpocnopax ycHJiHBaiOTca npoaeccM BaKyojiH3aijHH, npHBoaamHe k o6pa30Ba- 
hhk) oahoh KpynHOH BaxyonH, npn 3tom a^pa nepeMemaioTca cHanana k ueHTpy TeTpa- 
AM, a 3aTeM k ee nepH(J)epHH (BMiueyKa3aHHMMH aBTopaMH Tanoe coctohhhc MHKpocnop 
B nMJILHHKaX paCTeHHH, HHTpOAyUHpOBaHHMX B JIaTBHH, OTMCHCHO BeCHOH). BCJICACT- 
BHe aCHHXpOHHOCTH B pa3BHTHH OT^eJlbHMe MHKpocnopM, HApa KOTOpMX HaXOAHTCH B 

uempe TeTpa^M, noABepraiOTca ^ecTpyKUHH (pnc. 8, 1 —3). OflHaKO b uenoM npoijec- 
cm BaKyojiH3auHH h nepeMemeHHa HAep k nepH<f>epHH TeTpaAM nponcxoAflT, Bepojrrao, 
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6bicTpee h b 6onee GjiaronpHHTHLie KaneH^apHLie cpoKH (kohcu aBrycTa—Hanano ceH- 
Tn6pn). 

H3 Bcex acneKTOB, paccMOTpeHHLix b cTan>e, mli xotcjih 6m oGcyzjHTL tojilko .zjBa: 
l.THmwauHH ocoGeHHOCTeH (JiopMHpoBaHHH ctchkh MHKpocnopaHTHH. 2. npHHHHLi 
h B03M0)KHMe nocne^cTBHa cTepHJiH3auHH MHKpocnop h nMJikii.eBMx 3epeH y pOflO- 
AeHApoHa. 

OopMHpoBaHHe ctchkh MHKpocnopaHTHH oGlihho onHCMBaeTca 3a cneT .zjeJieHHH 
KiieTOK napHeTajibHoro cjioh. B orpoMHOM HHCJie pa 6 oT no omGphojiothh napneTajiLHLi- 
MH KJieTKaMH KaK npn pa3BHTHH nMJILHHKa, Tax H CeMH3aHaTKa, npHHHTO Ha3MBaTb KJieT- 
kh, KOTopMe o6pa3yiOTca npn .zjejieHHH apxecnopnajiLHLix: Hapyacy — napneTajiLHLie 
KJieTKH, a BHyTpL — cnoporeHHMe. Ilpn otom napneTajiLHLie kjictkh <f>opMHpyiOT jihuil 
HaCTL CTeHKH MHKpocnopaHTHH (c HapyaCHOH CTOpOHM) HJ 1 H CerMeHT B anilKaJILHOH 06 - 
Jiacra Hyuenjiyca Haa (jiopMHpyiomHMCH MeracnopoijHTOM. Cjioh ctchkh MHKpocno- 
paHTHH B03HHKaK)T J1h6o B IjeHTpoGOKHOM (TaneTyM B03HHKaeT nepBMM B CTCHKe MHK- 

pocnopaHraa — Warming, 1873), jih6o b ueHTpocTpeMHTejiLHOM (TaneTyM hbjihctch 
KOHeHHMM npo^yKTOM AeneHHH npoH3BOAHMx napHeTajiLHoro cjioh — Camiel, 1961) 
HanpaBJieHHH. CnmaeTCH, hto co ctopohm cBH3HHKa cjioh MHKpocnopaHTHH o6pa3yiOT- 
ch H3 KJieTOK npnjieraiomeH MepncTeMM (HanpHMep, Steffen, Landmann, 1958; KaMe- 
jiima, 1994). CymecTByeT TOHKa 3peHHH (Camiel, 1961; EaTMirma, 1974; Bhandari, 
Kliosla, 1982), hto h c BHyTpeHHeH ctopohm ,zjH<t><i>epeHaHpyeTCH napneTajiLHLiH cjioh, 
B03HHKaK>H|HH H3 MepHCTCMM CBH3HHKa, T.e. napHCTaJILHLIH CJIOH HMeeT .ZJBOHCTBCHHOe 
npoHcxo^eHHe. no,zjo6Hoe KOMnpoMHccHoe pemeHHe He no3BOJiHJio otbcthtl Ha bo- 
npoc, KaK B03HHKaeT nOfloGHLIH e^HHMH CJIOH KJieTOK, OAHaKO npHBJieKJIO BHHMaHIie K 
npo6jieMe ,zjH<t><i)epeHUHaaHH cjioeB ctchkh MHKpocnopaHTHH, Tax KaK OKa3anocL, hto 
yace c paHHHX cTa^HH BOKpyr cnoporeHHOH TKaHH <|>opMHpyeTCH kojilijo kjictok, HMeio- 
mnx cxoAHMe cTpyKTypHMe xapaKTepncTHKH. 

B jiHTepaType cymecTByiOT .zjaHHLie, nocBHmeHHLie ocoGchhocthm reHe3Hca creH- 
kh MHKpocnopaHTHH hmchho y npeflCTaBHTeJieii ceM. Ericaceae. Emji BLmeJieH ocoGlih, 
Ericaceae-ran <J>opMHpoBaHHH ctchkh MHKpocnopaHTHH: ,zjH<f><f>epeHijHauHH napneTajiL- 
hoto cjioh nponcxoAHT b ueHTpocTpeMHTeJiLHOH nocjieAOBaTeJibHocTH, npn otom Tane¬ 
TyM B03HHKaeT H3 TKaHH BTOpHHHOTO apxecnopHH (EaTMTHHa H AP-, 1963). HtoGlI OTpa- 
3 Htb cnean<f>HKy reHe3Hca TaneTyMa npn Ericaceae-THne, aBTopM npeAJioacHJiH opnrH- 
HajiLHyio TpaKTOBKy pn,zja noHHTHH: nepBHHHMH apxecnopHH — TKaHL, npoH3Bo,zjHaH 

MepHCTCMM nMJILHHKa, a BTOpHHHLIH apxeCIIOpHH-TKaHL, npOH3BOflHaH nepBHHHOTO 

apxecnopna, KOTopan mohcct .zjaBaTL Hanajio tojilko cnoporeHHLiM KJieTKaM jih6o cno- 
poreHHLiM KJieTKaM h TaneTyMy. CjieayeT ynoMHHyTL, hto b GojimiHHCTBe coBpeMeH- 
hlix pa6oT noHHTHa «nepBHHHLiH apxecnopHH)) h «btophhhlih apxecnopHH» He yno- 
TpeGjiaiOTCH. Bmccto hhx HcnojiL3yK)Tca TepMHHLi «apxecnopHH» (KJieTKH CyGonHflep- 
MajiLHoro cjioh jionacra nmiLHHKa, H3 kotoplix <f>opMHpyiOTCH cnoporeHHa h TKaHL h 
CJIOH CTeHKH MHKpOCnOpaHTHH) H «CnoporeHHaH TKaHL» ((|)OpMHpyeTCH B pe3yJILTaTe 
nepHKJiHHajiLHLix AeJieHHH apxecnopnajiLHLix kjictok) (3m6phojiothh.., 1994). Kpo- 
Me TOTO, B HOByiO KJiaCCH(J)HKaUHK) THnOB (J)OpMHpOBaHHH CTeHKH MHKpOCnopaHTHH, 
npeAJiOHceHHyio no3,HHee (TepexHH h ap., 1993), Glijio perneHo He bkjhohbtl Erica- 
ceae-THn b cbh3h c flHCKyccHOHHocTLio bo3mohchocth o6pa30BaHHH TaneTyMa H3 kjictok 
BT opHHHoro apxecnopHH. 

TeM He MeHee npeacTaBJieHHH o nepBHHHOM h btophhhom apxecnopHH b nmiLHH- 
Ke 6LIJIH HCn0JIL30BaHLI, XOTH H HeCKOJILKO B HHOM CMLICJie, H npH OnHCBHHH pa3- 
bhthh ero CTeHKH y HeKOTopLix BHflOB Rhododendron: R. catawbiense, R. luteum , 
R. mucronulatum (#ko6coh, 1968, 1969, 1974). Ha cTa^HH 3ajiOHceHHH THe3,n nmiLHH- 
Ka JI. SI. #ko6coh BLiHBHJia b cyGonn^epMe 3 ocoGLie kjictkh, KOTopLie nocjie nepn- 
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KJiHHanLHLix AeneHHH o6pa3yiOT jjBa cjioh nepBHHHbix apxecnopnajibHbix kjictok. BHyT- 
peHHHe nepBHHHbie apxecnopnajibHbie kjictkh b jjajibHeHuieM o6pa3yiOT BHyrpeHHiOK) 
qacTb napHeTajibHoro cjioh h Tax Ha3biBaeMbie nepBHHHbie ueHTpajibHbie kjictkh, a Ha- 
pyacHbie — Hapy>KHyK) nacTb napneTajibHoro cjioh h cnoporeHHbie kjictkh. H3 KJie- 
tok napneTajibHoro cjioh b ueHTpocTpeMHTejibHOH nocjiejjOBaTejibHocTH o6pa3yeTcn 
3HAOTeuHH, 3—4 cpejjHHx cjioh h TaneTyM. IJeHTpajibHbie kjictkh co3jjaK)T BTopon 
cjioh TaneTyMa bo BHyTpeHHen nacra MHKpocnopaHTHH. K Hanajiy Meikm Bee kjict- 
kh TaneTyMa HC3aBHCHMO ot npoHcxoacjjeHHH npnoGpeTaioT cxojjHyio Mop<t>oJiorHio h 
(JjyHKUHH. 

HccJiejjoBaHHe, npoBejjeHHoe y Calluna vulgaris , Kalmia latifolia, Enkianthus cam- 
panulatus h Vaccinium stamineum (Hermann, Palser, 2000), noKa3ajio, hto b cyGsnn- 
jjepMajibHOM cjioe Kancfloro (j)opMHpyiomerocH MiiKpocnopaHran BbmeJiHiOTCH 3—6 KJie- 
tok, KaacjjaH H3 KOTopbix npeo6pa3yeTca b apxecnopHajibHyio h jjcjihtch nepHKJiHHajib- 
ho Ha nepBHHHyio napneTajibHyio h nepBHHHyio cnoporeHHyio kjictkh. nepBHHHbie 
napHeTajibHbie kjictkh TaKace 3a cneT nepHKjiHHajibHbix jjeJieHHH o6pa3yiOT Bee cjioh 
cTeHKH MHKpocnopaHTHa. BbiJiH oGHapyaceHbi pa3JiHHHH MOKfly bhjjbmh h HecTaGnjib- 
HOCTb b noBe^eHHH cJioeB, npoH3BOAHbix Hapy)KHoro btophhhoto napneTajibHoro cjioh, 
BCJieACTBHe Hero GbiJio cjjejiaHO 3aKJiiOHeHHe o hcbo3mo)khocth ranH3HpoBaTb ocoGeH- 
HOCTH <|>OpMHpOBaHHH CTeHKH MHKpocnopaHTHH B COOTBeTCTBHH C KJiaCCH<f>HKaiJHeH, 
npejjJioaceHHOH G. Davis (1966). nocKOJibKy bo mhothx paGoTax nojjpoGHbie jjaHHbie no 
reHe3Hcy nbnibHHKa oTcyTCTByiOT, aBTopbi He cmotjih onpejjejiHTb ran <f>opMHpoBaHHa 
CTeHKH MHKpocnopaHTHH h y jjpyrnx paHee H3yneHHbix npejjcTaBHTejieH ceM. Erica¬ 
ceae (Ganapathy, Palser, 1964; Stushnoff, Palser, 1969; Venkateswarlu, Maheshwari 
Devi, 1973). 

TaKHM o6pa30M, cymecTByiOT pa3JiHHHbie tohkh 3peHHH Ha npoHcxoacjjeHHe cjiocb 
BH yTpeHHeii oGjiacra ctchkh MHKpocnopaHTHH. HMeiomnecH .zjaHHbie no pa3BHTHio 
nbiJibHHKa y npejjcTaBHTejien ceM. Ericaceae He 0AH03HanHbi b cboch HHTepnpeTaijHH. 
Pe3yjibTaTbi Harnero HccJiejjOBaHHH cBHjjeTeJibCTByiOT o tom, hto Bee cjioh MHKpocno- 
paHrna, a TaK)Ke cnoporeHHan TKaHb B03HHKaiOT Ha 6a3e kjictok (name Bcero ohh 3aKJia- 
AbiBaiOTca b HHCJie 3), ,zjH<f><f>epeHaHpyiomHxcH oneHb paHo b cyGonHjjepMe Kaacjjoro 
(J)opMHpyiomeroca MHKpocnopaHTHH. CyzjbGa 3 thx kjictok, jjeJinmHxcH cHanajia npe- 
HMymecTBeHHo nepHKJiHHajibHo, pa3JiHHHa: ueHTpajibHan cyGsnHflepMajibHan KJieTKa 
OTAejiaeT BHyTpb HHHunajib npoKCHMajibHOH nacTH ctchkh MHKpocnopaHTHH h Hapy- 
acy apxecnopHajibHyio KJieTKy, KOTopan o6pa3yeT 3aTeM cnoporeHHyio h napneTajibHyio 
KJieTKH (nocjiejjHHH HHHUHHpyeT o6pa30BaHHe Bcex CJioeB c jjHCTajibHOH CTopoHbi mhk- 
pocnopaHma); JiaTepajibHbie cyGonHjjepMajibHbie ktictkh o6pa3yioT JiaTepajibHbie nac- 
TH CTeHKH MHKpOCnopaHTHH. 3 tH npeflCTaBJieHHH BO MHOTOM COBna^aiOT C TpaKTOBKOH 
AaHHbix, noJiyneHHbix ^koGcoh (1968, 1969, 1974). Ho b otjihhhc ot Hauinx pe3yjib- 
tbtob ilKoGcoH cHHTajia apxecnopnajibHbiMH He tojibko HapyacHbie kjictkh, KOTopbie 
o6pa3yK)TCH npn jjejieHHH HHHunajibHbix cyGonHaepMajibHbix kjictok, ho h BHyrpeH- 
HHe, htoGbi oGocHOBaTb napneTajibHoe npoHcxonc^eHne cjiocb ctchkh MHKpocnopaH- 
thh co CTopoHbi cB«3HHKa. AHajiorHHHbie jjaHHbie 6biJiH nojiyHeHbi He^aBHo npn H3yne- 
hhh nbiJibHHKa y Dioscorea nipponica A. A. Topihhjioboh h T. B. BaTbirHHOH (2005). 
3 th aBTopbi, KaK H ^KoGcOH, CJIOH CTeHKH MHKpOCnOpaHTHfl C npOKCHMaJIbHOH CTOpOHbl 
TaK)Ke Ha3biBaiOT napHeTajibHbiMH. Mbi cHHTaeM, hto npoueccbi reHe3Hca cjiocb ctchkh 
rHe3jja nbiJibHHKa MoryT GbiTb noHHTbi Hcxo,zm H3 oGiiihocth b cTpoeHHH h pa3BHTHH 
MHKpo- h MeracnopaHTHH ubctkobbix pacTeHHH. Bee cocTaBHbie 3JieMeHTbi KaK MHKpo- 
cnopaHrna, TaK h MeracnopaHTHH hmciot oGmee npoHcxoHcjjeHHe: B03HHKaiOT H3 kjictok 
cyGonHAepMajibHoro cjioh 3anaTKa rae3Aa nbiJibHHKa hjih njiaueHTbi (IIIaMpoB, 1999, 
2002, 2006). 
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B 3aKJiiOHeHHe oGcyacAeHHa cbcachhh no THnH3aijHH ctchkh MHKpocnopaHnw yna- 
)KeM, hto y H3yHeHHLix HaMH bhaob Rhododendron ee cjioh c AHCTajibHOH ctopohm 
(J)O pMHpyiOTCa B COOTBeTCTBHH C THnOM ^By^OJlLHLIX (Davis, 1966), HJIH KOMnJIHKaTHOH 
Bapnaanen ueHTpo6e)KHoro rana: napneTajiLHLiH cjioh acjihtch Ha aB a cjioh, H3 hhx 
BH yTpeHHHH AH<i><i>epeHUHpyeTCH b TaneTyM, a Hapy)KHbiH — 3a cneT AeneHHH o6pa3yeT 
TKaHL cpeAHHx cJioeB (TepexHH h AP-, 1993). 

Ba)KHHM acneKTOM reHe3Hca nmiLHHKa Rhododendron hbjihctch CTepHJiH3aijHH 
MHKpocnop h nbuiLULi y R. schlippenbachii. BcJieACTBHe acHHxpoHHoro pa3BHTHH (aHA- 
pouen y 3Toro BHAa H3 10 thhhhok, pacnojioaceHHbix b j\bsl xpyra) b BepxHHX (ajihhhbix) 
TbiHHHKax eme oceHbio 3HaHHTejibHaa nacTb MHKpocnop, b kotopmx npoH3onnio o6b- 
eAHHeHne mcjikhx BaKyojien b OAHy KpynHyio ueHTpajibHyio BaKyoJib, noABepraeTca Ae- 
cTpyKUHH. IToAoGHaa cmyauHa noBTopaeTca bcchoh, ho Tenepb AereHepauna MHKpo¬ 
cnop, npaB,qa b mchbuich cTeneHH, o6Hapy)KHBaeTca b cpeAHHx TbiHHHKax, aocthiihhx 
K 3TOMy BpeMeHH CTaflHH CHJIbHOBaKyOJIH3HpOBaHHbIX MHKpocnop. AHOMaJIHH BblHBJIH- 
iotch h npn pa3BHTHH nbuibijbi, hto cHHacaeT ee (JjeprajibHocTb. Cpe^HHe 3HaneHHa <|>ep- 
THJibHOCTH nbiJibUbi R. schlippenbachii cocTaBJiaioT b pa3Hbie toabi ot 61 ao 92 %, npn 
otom Ha HCKyccTBeHHOH cpeAe npopacTaeT 31—63 % nbuibueBbix 3epeH. HtoGbi okoh- 
naTejibHo peuiHTb Bonpoc o KanecTBe nbiJibijbi, cjie^yeT npoBecTH 3KcnepHMeHTbi no 
ee npopamHBaHHio b KaacAOH rpynne tbihhhok. 

Y R. luteum b pa3BHTHH nbuibijbi o6Hapy)KeHbi jihuib e^HHHHHbie aHOMajiHH. IIpo- 
ueccbi MHKpocnoporeHe3a oGbihho npoxoAflT chhxpohho bo Bcex TbiHHHKax (hx 5 h ohh 
pacnoJiaraiOTca b oahh Kpyr), h nepeA yxoAOM b 3hmhhh iiokoh MHKpocnopbi b nbiJib- 
HHKBX HaXOAHTCfl Ha CTa^HH CHJlbHOBaKyOJlH3HpOBaHHbIX MHKpocnop. IIo XapaKTepy Ba- 
KyoJiH3auHH (oAHa KpynHaa BaKyoJib) h nono)KeHHio HAep (Ha nepH<|>epHH TeTpaABi) hx 
cocToaHHe cooTBeTCTByeT MHKpocnopaM nepeA AeJieHHeM. OnpeAejieHHe (fieprajibHo- 
cth nbuibubi y 3toto BH^a He npoBOAHJiocb, ho Ha HCKyccTBeHHOH cpeAe nbuibija He npo- 
pacTana (Ba6po h ap*, 2007). 

B GoJibuiHHCTBe JiHTepaTypHbix hctohhhkob no pa3BHTHio nbnibHHKa y poAOACHApo- 
Ha He yKa3bIBaiOT Ha pa3JIHHHH B pa3BHTHH TbIHHHOK BHyTpH OAHOTO UBeTKa. y MHOTHX 
bhaob (b tom HHCJie y R. luteum h R. schlippenbachii ), HHTpoAyunpoBaHHbix b JIaTBHH, 
MHKpocnoporeHe3 nponcxoAHT 6e3 otkjiohchhh. PacreHHH yxoA»T b coctohhhc 3HMHe- 
ro noKoa, KorAa b MHKpocnopax o6pa3yeTca chctcmb mcjikhx BaKyoneii. BecHOH bo3- 
HHKaeT KpynHaa BaKyoJib h 3aTeM nponcxoAHT AeJieHHe MHKpocnopbi (KoHApaTOBHH, 
#ko6coh, 1968). 

AHOMajiHH B pa3BHTHH MHKpocnop 6bIJIH 06 Hapy)KeHbI OCeHbK) y 6oJIbUIHHCTBa cop- 
tob R. catawbiense h R. yakushimanum. B TeTpaAax npoueccaM AecTpyKijHH noABep- 
raiOTca ot 1 ao 4 MHKpocnop. Cyjyi no npHBeAeHHbiM HJunocTpaaHHM, oth npoijeccbi 
ocymecTBJMiOTai Ha cTaAHH CHJibHOBaKyoJiH3HpoBaHHOH MHKpocnopbi (Klein, Muras, 
1994). OGcyacAaiOTca B03M0)KHbie npHHHHbi, npHBOA«mHe k CTepninmaHH MHKpo¬ 
cnop, — H3MeHeHH« TeMnepaTypbi B03Ayxa, a Taoce bji3)khocth noHBbi h B03Ayxa 
(Widrlechner et al., 1983; Klein, Muras, 1994). 

fljia o6o3HaneHHa nepnoAOB b OHToreHe3e pacTeHHH, Han6ojiee HyBCTBHTenbHbix 
k He6jiaronpH«THbiM ycnoBHHM oKpy)KaiomeH cpeAti (TeMnepaTypa, BJia)KH0CTb), 6biJi 
BBeAeH TepMHH «KpHTHHecKHe nepHOABi» (EpoyHOB, 1897). IIo mhchhio n. T. Cbctjio- 
Ba (1960), rjiaBHbiM npH3HaKOM, xapaKTepH3yiomHM KpHranecKHe nepnoAbi, hbjihctch 
B bICOKaa HyBCTBHTeJIbHOCTb KJieTOK K AeHCTBHIO BHeiHHHX (fiaKTOpOB, oGyCJIOBJieHHaH 
noHH)KeHHOH peryjiHTHBHOH AeaTejibHocTbio (ocoGbim coctohhhcm GeJiKOB uHTonna3- 
Mbi h «Apa, npn kotopom ohh noBpe)KAaiOTCfl, — TpH(|)OHOBa, 1949). KpoMe toto, b 
3th nepnoAbi coBepmaiOTca aKTbi AeTepMHHaijHH npoueccoB pa3BHTH«. noA achct- 
BIieM pa3JIHHHbIX CTpeCCOBbIX (J)aKTOpOB (H36bITOK HJIH HeAOCTaTOK BJiarH, KpaHHe 
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BfeicoKaa hjih cjihihkom HH3KSH TeMnepaTypa 0Kpy)KaK)meH cpeAbi) bo BpeMH MeHoaai 
h UBeTeHHH npoHcxoOTT (J)yHKUHOHajiLHi>ie h cTpyioypHfeie HapymeHHH, OKa3biBaK)m]He 
cHJibHoe BJimume Ha (JiopMHpoBaHHe raMeT h nocjieAyiomee pa3BHTHe 3apoAbima h 3*t- 
AOcnepMa (Cica3KHH, 1971; Saini, Westgate, 2000). Tan, y Cerasus vulgaris noA bo 3- 
AeHCTBHeM boahoto cTpecca (oco6chho b cjiynae boahoto Ae<|>HUHTa) yBejiHHHBaeTra 
nacTOTa HapymeHHH b npouecce MeH03a h cmDKaeTca (fieprajibHocTb nbuibubi (#haob- 
Ka, UlaMpoB, 2006). Y pnca noA bjihhhhcm hh3koh TeMnepaTypbi b TeneHHe ajihtcjilho- 
ro nepnoAa KOJiomeHHH nponcxoAHT HapymeHHH b npouecce <|>opMHpoBaHHH MHKpo- 
cnop h HaOjiio^aiOTCH H3MeHeHHH b cTpyKType kjictok TaneTyMa (Gothandam, Ctanig y 
2006). Y nmeHHUM reHorana Capelle Desprez no a bjihhhhcm ajimtcjibhoh bmotkoh 
T eMnepaTypbi h AC(|)HUHTa BJiarH b noHBe bo BpeMH uBeTeHHH nponcxoAHT cHHaceHHe 
Maccbi tlichhh ceMHH h oiocoGhocth tbkhx ceMHH k npopacTaHHio (Jager et al., 
2006). 

Kaic 6lijio noKa3aHo HaMii, npn HapymeHHH pa3BHTHH MHKpocnop KJieTKH TaneTy¬ 
Ma 0Ka3MBaK)TCH 6onee BbiTHHyTbiMH b nojiocTb rae3Aa, ha pa npnoGpeTaiOT 3epHHCTyio 
CTpyKTypy, a b KJieTKax h 3a npeuejiaMH TaneTyMa blihbjihiotch BemecTBa, BepoHTHo 
jinnHAbi. H3BecTHO, hto bo BpeMH BaKyoJiH3auHH MHKpocnop hast peopramoamuH Bce- 
ro MeTa6oJiH3Ma nmiLHHKa (Pe3HHKOBa, 1984; Clement et al., 1998; Pacini et al., 2006). 
BepoHTHo, npn nepexoAe ot MenoTHHecKoro nepnoAa pa3BHTHH nbiJibHHKa KnocTMeno- 
THHeCKOMy nepHOAy CTaAHH CHJIbHOBaKyOJIH3HpOBaHHOH MHKpOCnopbl HBJTHeTCH Han6o- 
jiee HyBCTBHTeJiLHOH, hjih KpHTHnecKOH (Batygina, Vasilyeva, 2003). Hmchho Ha 3toh 
CTaAHH pa3BHTHH MHKpocnopbi mneHHUbi cnocoGHM b ycJiOBHHX KyjiLTypbi in vitro k ne- 
peKJHOHeHHio nporpaMMM c raMeTO(j)HTHoro nyra Ha cnopo<f>HTHbiH c o6pa30BaHHCMi b 
AaJibHeHmeM pacTeHHH-pereHepaHTOB (KpyrJiOBa h ap», 2005). Y Corydalis bracteata 
ocTaHOBKa b pa3BHTHH h nocjieAyiomaH AereHepauna MHKpocnop h m>uibHHKa b uejioM 
npoHcxoAHT nocjie nepeHeceHHH pacTeHHH H3 otkpmtoto rpyma b ycjiOBHH opaHHcepen 
(XoAopoBa, MHpocJiaBOB, 2008). 

HapymeHHH, BbiHBJieHHbie b pa3BHTHH MHKpocnop y R. schlippenbachii h R. luteum 
eme 3aAOJiro ao HacTynjieHHH ycTOHHHBbix oTpnuaTejibHbix TeMnepaTyp, cBHAeTejibCT- 
ByiOT, B03MOHCHO, O TOM, HTO paCTCHHH B yCJlOBHHX HHTpOAyKUHH HaXOAHTCH B COCTOH- 
hhh 3KOJiorHHecKoro cTpecca, t. e. pearnpyiOT Ha pe3KHe H3MeHeHHH noroAHbix ycjio- 
bhh, b HacTHOcra TeMnepaTypbi h BJiancHocra B03Ayxa h noHBbi. OAHaKO y R . luteum 
aHOMajiHH b npouecce <|>opMHpoBaHHH MHKpocnop eAHHHHHbie, nocKOJibKy BaKyojiH3a- 
UHH h nepeMemeHHH HAep cHanajia k ueHTpy TeTpaAM, a 3aTeM k ee nepH<f>epHH nponcxo- 
Aht, BepoHTHo, Gbicrpee h b 6ojiee 6jiaronpHHTHbie KajieHAapHbie cpoKH (kohcu aBryc- 
Ta—Hanajio ceHTnOpn). Y R. schlippenbachii b cepeAHHe ceHTnOpn HApa b GoJibuiHHCT- 
Be MHKpocnop HaxoAHTCH Ha 6oJiee paHHen (b uempe TeTpaAbi), kphthhcckoh, CTaAHH 
pa3BHTHH. no3TOMy TaKHe MHKpocnopbi name noABepraiOTCH He6jiaronpHHTHOMy B03- 
AeHCTBHio H3MeHHHBbix <|>aKTopoB oKpy)KaioiucH cpeAbi. ^oBOJibHo BbicoKHe noKa3aTe- 
jih (J>epTHJibHOCTH nbuibubi npn 6ojibmoM KOJinnecTBe MHKpocnop h m>uibueBbix 3epeH 
aHOMajibHoro cTpoeHHH y R. schlippenbachii no3BOJiHK)T npeAnojioncHTb, hto nacTb hx 
b npouecce pa3BHTH h nbiJibHHKa noJiHocTbio AereHepnpyeT hjih GyroHbi c GojibuiHM ko- 
JiHHecTBOM HapymeHHH He pa3BHBaiOTCH. CjieAyeT otmcthtb, hto y HeKOTopbix bhaob 
poAOAeHApoHa, HHTpoAyuHpoBaHHbix Ha CpeAHeM Ypajie, TaioKe HepeAKH aHOMajiHH b 
CTpoeHHH TblHHHOK! peAyKI^HH nblJlbHHKOB, yKOpOHeHHe HJIH nOJIHOe OTCyTCTBHe TblHH- 
HOHHOH HHTH (EaKJiaHOBa, 2005). 

Y mhothx bhaob Rhododendron npoueccbi pocTa 3aKaHHHBaiOTCH oGmhho b KOHue 
aBrycTa—cepeAHHe ceHTaGpa (3opHKOBa, 1980). Ka k b MecTax ecTecTBeHHoro npoH3pa- 
CTaHHH, TaK H B yCJIOBHHX HHTpOAyKUHH CpOKH HaHaJia H AJlHTeJlbHOCTb <|>eHO(|)a3 MOryT 

cABHraTbca (AjieKcaHApoBa, 1975, 1976, 1989; 3opHKOBa, 1980; BojiorAHHa, 2005). 
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npH npoAOJDKHTejiLHOH Tenjion oceHH (KOHeu ceHTfl6pa—Hanajio oKTaOpa) OTMenaeT- 
ca BTopHHHMH pocT no6eroB (AneiccaHflpoBa, 3opHKOBa, 1974; AjieKcaHApoBa, 1989) h 
T an Ha3MBaeMoe oceHHee ijBeTeHHe KaK y AaJiLHeBocTOHHbix (3opHKOBa, 1980; Bojiot- 
AHHa, 2005; OnpcoB, XononoBa, 2007), Tax h KaBKa3CKiix (TyjiHcamBHJiH, 1966) bhaob 
poAo^eHApoHa. B 3tom cjiynae pacTeHHa BeAyT ce6a KaK cyOTpoimnecKHe ApeBecHbie 
nopoAM, hto, no mhchhio paAa aBTopoB (ryjiHcauiBHJiH, 1966; BoJiorAHHa, 2005), o6b- 
acHaeTca TperaHHbiM nponcxo)KAeHHeM npeAKOB poAOAeHApoHa, npoH3pacTaiomHx 
Tor^a b ycnoBHHx TponHHecKoro KJiHMaTa. IIo AaHHbiM b. T. 3ophkoboh (1980), TaKoe 
AByx<f>a3Hoe uBeTeHne, bo3moxcho, cBjnaHo c TeM, hto Ha pacTeHHH <f>opMHpyK)Tca re- 
HepaTHBHbie noHKH Asyx ranoB. IIohkh oceHHero THna pacKpbiBaiOTca tojilko npn 
HacTynneHHH GjiaronpHHTHbix ycjioBHH, ho o6lihho uBeTeHHe oceHLio He nponcxoAHT 
H3-3a HacTynHBmero noxojioAaHHa. IIohkh BeceHHero rana TpeGyiOT jyix cBoero pa3BH- 
tha AJiHTenbHoro 3HMHero noKoa, no3TOMy npn cpe3Ke bctok h noMemeHHH hx b kom- 
HaTHbie ycnoBHfl TaKHe noHKH He pacnycKaiOTca h nocTeneHHO 3acbixaiOT. Ha ocho- 
BaHIiH HMeiOmHXCH AaHHLIX M05KHO npeAnOJ10)KHTL, HTO KaK B MeCTaX eCTeCTBeHHOTO 
npOH3paCTaHHH, TaK H npH HHTpOAyKU,HH 3aJ10)KeHHe H (|)OpMHpOBaHHe reHepaTHBHBIX 
noneK nponcxoAHT acHHxpoHHO. no3TOMy reHeparaBHLie noHKH Ha 6onee npoABHHyTOH 
CTa^HH npn HanHHHH GnaronpHaTHLix <|>aKTopoB oxpyxcaiomeH cpeALi cnocoGHbi npo- 
AOJDKaTL CBoe pa3BHTHe h nepexoAHTL eme oceHLio k TeM <|>a3aM Mop<|>oreHe3a, KOTopbie 
AocraraiOTca pacTeHmiMH tojilko bcchoh. KaK mli y)Ke OTMenajiH, acHHxpoHHO MoryT 
pa3BHBaTLca He tojilko pa3Hbie reHepaTHBHLie noHKH, ho tlihhhkh BHyTpH ojxnoro uBeT- 
Ka, HanpHMep y R. schlippenbachii. Pe3KHe H3MeHeHHa b pHTMe noroAHO-KJiHMarane- 
ckhx <|>aKTopoB npn bo3achctbhh Ha reHeparaBHLie (BepoflTHO, oceHHero rana) noHKH, 
OCoGeHHO BO BpeMH KpHTHHeCKHX CTBAHH, BLI3LIBaiOT aHOMaJIHH, OCTaHOBKy B pa3BHTHH 
h, bo3moxcho, nocjieAyiomyio hx rn6ejiL. 

Tax KaK CTepHJiH3auHH MHKpocnop h nmiLULi 3aTparHBaeT nepBOHanajiLHO tojilko 
BepXHHe (AJIHHHLie) TLIHHHKH, KOTOpLie BbinOJIHflIOT 3aiAHTHyiO (jjyHKUHK) RJW HH)KeJie- 
)KamHX TLIHHHOK H nJIOAOJIHCTHKOB BO BpeMfl npOAOJDKHTeJILHLIX HH3KHX TCMnepaTyp, 
Ha6jnoAaeMLiH <|>eHOMeH cTepHJiH3auHH MHKpocnop h nmiLULi, bo3mohcho, cBHAeTejib- 
cTByeT o HanajiLHLix npoueccax peAyKijHH nmiLHHKOB h coKpameHHH HHCJia tlihhhok 
y R. schlippenbachii. TaK, y pa^a bhaob poAOAeHApoHa, no-BHAHMOMy, hact npouecc 
peAyKUHH HHCJia tlihhhok ot 10, pacnojio)KeHHbix b ABa Kpyra, ao 5 b oahh Kpyr: y 
R. adamsii oGlihho <f>opMHpyeTca 5, peAKO 4(10) tlihhhok (AjieKcaHApoBa, 1975), y 
R. vaseyi pa3BHBaeTca 7, pe)Ke 5 — 6 tlihhhok (KoHApaTOBHH, 1981), 5 — 7 tlihhhok bli- 
HBJiaeTca b uBeraax y R. macrosepalum , 7 y R. meridionale h R. tenuilaminare , 8—9 
y R. subflumineum, 8—10 y R. oldhamii , 6— 10 y R. subsessille , 5 — 6 bmccto 10 y R. to - 
saense (Chamberlain, Rae, 1990). 
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SUMMARY 

The research on androecium and anther morphogenesis was carried out in Rhododendron luteum 
and R. schlippenbachii which differ in a complex of biological features. The androecium of R. luteum 
consists of 5 morphologically similar stamens in one whorl, while that of R. schlippenbachii consists 
of 10 stamens in 2 whorls, the filaments being unequal in length (upper, middle and lower stamens). 
Anther inversion by congenital fusion of the connective and filaments occurs on the earliest develop¬ 
mental stages. There are some abnormalities in stamen morphogenesis such as change of pore location 
from apical to basal or lateral caused by incomplete anther inversion. 

The anthers in the studied species are tetrasporangiate. All the microsporangium wall layers and 
sporogenous tissue have originated from 3 cells differentiated in subepidermal layer of every micro¬ 
sporangium on the earliest stage. The future of these cells differs. The central subepidermal cell divi¬ 
des to form the initial of proximal region of microsporangium wall (inside) and the archesporial cell 
(outside). The archesporial cell gives start to sporogenous and parietal cells; the latter initiated all the 
layers in distal region. Lateral subepidermal cells form lateral regions of microsporangium wall. Distal 
region of microsporangium wall arises according to dicotyledonous type, or complicate variation of 
centrifugal type. The formed microsporangium wall includes epidermis, endothecium, 2—3 middle 
layers and cellular tapetum without reorganization. Tetrahedral microspore tetrads form by simulta¬ 
neous type. Mature pollen grains are 2-celled, in tetrads, which are connected by sticky viscin threads. 
We observed the phenomen of microspore and pollen sterilization in R. schlippenbachii accompanying 
by structural and functional disturbances in tapetum genesis. The questions of microsporangium wall 
type and occurrence of the critical stage when unfavourable influence cause abnormalities in anther de¬ 
velopment are discussed. 
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HccjieaoBaHbi Mop<j>ojiorHHecKHe oco6chhocth Coluria geoides b npnpoflHbix ueHononyjwmiMx. Bbme- 
JieHbi KpHTepHH juih onpeaejieHHji B03pacTHoro coctohhhji. B TeneHHe dojibiuoro HCH3HeHHoro mucna oco6b 
npoxoflHT cjieayiomHe Mop<j>oreHeTHHecKHe 3Tanw: nepBHHHbifi no6er, KycT, napTHKyjia. BbiHBJieHbi nycro- 
ceMJiHHOcTb (y 30 % ccmjih c<J>opMHpoBaHa TOJibKO ceMeHHaa icoacypa), hh3khh npoueHT ceMHHH(J)HKauHH 
(34 %), HH3Kaa rpyHTOBaa BcxoacecTb (3 %) h 3HaHHTejibHaji BcxoacecTb b jia6oparopHbix ycjioBHJix (50— 
60 %). Heo6xoflHMbi AeTajibHbie HccjieflOBaHH« no BereTaTHBHOMy pa3MH03KeHHio Coluria geoides juih co- 
xpaHeHHB BHfla b ycjioBHax KyjibTypbi. 

KjnoneBbie cjiOBa: Coluria geoides, OHToreHe3, ceMeHHa^i npo^yKTHBHOCTb, HHTpo^oyKUHa. 
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CoxpaHeHne 6Hopa3Hoo6pa3Ha pacraTejibHoro nonpoBa — OAHa h 3 HacymHbix 
npo6jieM coBpeMeHHOCTH. Okojio 10 % bhaob pacTeHHH HaxoAaTca noA yrpo30H Hcne3- 
hob6hrh. H3yneHHe Ohohoitih peAKHx h Hcne3aiomHx bhaob, pa3pa6oTKa HayHHO 060- 

CHOBaHHLIX MepOnpHflTHH IIO HX OXpaHe, HHTpOAyKUMH H peHHTpOAyKIJHH-OCHOBHbie 

HanpaBJieHHa b pemeHHH otoh npo6jieMbi. 

Coluria geoides (Pall.) Ledeb. (Komopwa rpaBHJiaTOBHAHaa) — npeACTaBHTejib He- 

MOpaJlLHOH 4>JIOpbI Ch6hPH, BKJHOHCH B CIIHCOK peAKHX H HCHe3aK>mHX BHAOB paereHHH 

Ch6hph (PeAKHe.., 1980) h peKOMeHAOBaH jsjisi mccthoh oxpaHbi. Mccthoh oxpaHe noA- 
jie)KaT bhabi pacTeHHH, oObiHHLie hjih OjiaronojiyHHbie Ha ochobhom apeajie, ho KaTacT- 
po<|>HHecKH coxpamaiomHe hhcjichhoctb nonyjiauHH hjih BecbMa peAKHe b npeAeJiax ot- 
AejibHoro aAMHHHCTpaTHBHoro noApa3AeJieHiw. C. geoides bkjhohch b pernoHajibHyio 
«KpacHyio KHHry PecnyOjiHKH AnTaH» (1996) co CTaiycoM 3. 3 tot cTaTyc hmciot peA¬ 
KHe BHAbI, KOTOpbie H3BeCTHbI H3 HeMHOrHX MeCTOHaXOJKACHHH (5-10), npH 3TOM HHC- 

neHHOCTb oco6eH b 3thx TOHKax HeBejiHKa. 

Bha npeACTaBjraeT, KpoMe HayHHoro, h npaKTHHecKHH HHTepec xaK ueHHbra 3 <|>h- 
poHOc. B KopHwx pacTeHHH coAep^CHTca 1.6 % 3<|>HpHbix Maceji, 9 A —96 % H3 koto- 
pbix cocTaBJiaeT 3BreHOJi. KopHeBHme MoaceT HcnoJib30BaTbca KaK 3aMeHHTejib HMnopT- 
HOH TB03AHKH B KBHeCTBe npJIHOCTH H flJW apOMaTH3aiJHH Ta6aKa. 3 bTHH 0JI BKJIIO¬ 
HeH b <f>apMaicojiorHio, HcnoJib3yeTCH b cTOMaTOJiorHH h KyjiHHapHH (PacTHTeJibHbie.., 
1987). 

L(ejib HccjieAOBaHHu — oijeHKa nonyjumHH C. geoides b ecTecTBeHHbix coo6mecT- 
Bax h oueHKa nepBHHHOH HHipoAyKAHH b ycjioBHJix IJempajibHoro cnGnpcxoro 6oTaHH- 
necKoro caAa (L(CEC) CO PAH (r. HobochGhpck). fljia ee BbinoJiHeHHa 6buio Heo6xo- 
AHmo onpeAeJiHTb B03pacTHyio CTpyxrypy ueHononyjiauHH, onncaTb 0HT0reHe3 BHAa, 
OAeHHTb ero penpoAyKTHBHyio cnocobHocTb (ceMeHHaa npoAyKTHBHocTb, Mop<t>ojion«i 
h GnoJiorHa npopacTaHHa ccmjih), AaTb nepBHHHyio oijeHKy HHTpoAyKUHH. 


MaTepnaji h MeTOAHKa 

HccjieAOBaHHe npoBOAHJiH b 2001—2002 rr. b OHryAancKOM p-He Pecny6jiHKH 
AjITaH H B yCJIOBHflX KyjlbTypbl Ha TeppHTOpHH 3KCn03HUHH L(eHTpaJIbHOrO cnGnpcxo- 
ro GoTaHHHecKoro caAa. H3yneHHK) CTpyKTypbi ueHononyjiauHH npeAUiecTBOBajio ac- 
TajibHoe reoGoTaHHHecKoe onncaHHe <|>HTOueH03a, cAeJiamioe coTpyAHHKaMH JiaGopa- 
TopHH reoGoTaHHKH IJCEC CO PAH T. B. MajibueBOH h H. H. MaKyHHHOH. npn ueHo- 
nonyjWUHOHHOM HCCJieAOBaHHH HCnOJIb30BaH CpaBHHTeJIbHO-MOp<t>OJIOrHHeCKHH MeTOA 
A. A. YpaHOBa (3ayroJibHOBa h AP-, 1988). npn onncaHHH CTpyKTypbi ueHononyjwuHH 
pacTeHHH c6op MaTepnajia npoBOAHJiH b npeAeJiax oAHoro coo6mecTBa Ha 20 H30Jinpo- 
BaHHbix njiomaAKax pa3MepoM 25 X 25 cm. ILiomaAKH 3aKJiaAbiBajiH cjiynaHHo-pery- 
jwpHbiM cnocoGoM. Ha xa^cAOH njiomaAKe noACHHTbiBajiH hhcjio ocoGen h onpeAejMJiH 
HX B03paCTHOe COCTOHHHe H )KH3HCHHOCTb (moiahoctb BereTaTHBHOH h reHepaTHBHOH 
c<f>epbi, ceMeHHyio npoAyKTHBHocTb). CeMeHHyio npoAyKTHBHocTb onpeAejiaJiH no Me- 
TOAHxe H. B. BaHHaraii (1974). OnncaHHe xa)KAoro B03pacTHoro coctohhhu npoBOAH- 
jih no 10—20 3K3eMiuiapaM pacTeHHH. Mop<f>ojiorHio ceMH H3ynajiH nocjie npeABapn- 
TejibHoro 3aMaHHBaHH« Ha 24 h npn KOMHaraoH TeMnepaType. Bcxo^cecTb b JiaGoparop- 
hmx ycjioBHJix onpeAejMJiH nepe3 8 Mec nocjie c6opa ccmah npn TeMnepaType 26 h 
18 °C. CeMeHa npopamHBajiH b Harnxax neTpn Ha KBapueBOM necxe b KJiHMaTHnecKOH 
KaMepe b HeTbipexxpaTHOH noBTopHocTH no 100 ceMUH. JJjix o6pa6oTKH noJiyneHHbix 
pe3yjibTaTOB Hcnojib30BajiH mctoa BapHauHOHHOH cTaTHCTHKH. OnpeAejiaJiH M — cpeA- 
HioK) apH^MeTHHecKyio, ±m — oninfey cpeAHen, V — K03<t><i>HUHeHT BapnaanH, to 5 — 
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KpHTepHH CTLio^eHTa npn 95%-m ypoBHe Bepoaraocra (5%-m ypoBHe 3HaHHMOcra), 
K03(J)(t)HaHeHT KOppeJlflUHH (JIaKHH, 1973). 

Po a Coluria BKjnonaeT b ceGa 5 bh^ob. B Pocchh npoH3pacTaeT tojilko oahh — 
C. geoides. B po^cTBe bhaob po,zja Coluria P. B. KaMenHH (1998) Haxo^HT coBepmeH- 

HO yHHKaJILHLIH npHMep pOACTBeHHLIX CBH3eH HenOCpeflCTBeHHO c aeHTpaJILHO- H 
ioro-3anaAHOKHTaHCKHMH cyGTponHHecKHMH BH^aMH, KOTopbie pacTyT b ropax, npn- 
neM b TaKHx, r,zje HHKor^a He Gmjio h HeT cTeneii. T. A. IlemKOBa (2001) othocht C. geo¬ 
ides k reMH3H,qeMHHHLiM Bii/jaM, hcvl apean orpaHHHeH IOhchoh ChGhplk), npHJieraio- 
meii TeppHTopneH CeBepHOH MoHronHH h Ka3axcTaHCKOH Hacraio AnTaa. B HacToamee 
BpeMa C. geoides HanGonee nacTO cBa3MBaioT c jiyrocreimbiMH (obccuobmmh, pa3H0- 
TpaBHO-TLipCOBO-OCOKOBO-3JiaKOBLIMH) COOGlIjeCTBaMH, pe)Ke C HaCTOamHMH (GoraTO- 
pa3HOTpaBHo-TLipcoBMMH) cTenaMH. Ha AjiTae bha pacnpocTpaHeH BectMa umpoKO — 
OT 3anaAHLIX HH3KOTOpHH, (jjaKTHHeCKH X0JlM006pa3HLIX npeATOpHLIX o6pa30BaHHH B 
GacceHHax pen Ajieii h Hapbirn (Ha BMcoTax .zjo 500—600 m Ha,q yp. m.) .zjo BMCOKorop- 
hmx cTenHbix h JiyrocTenHLix noacoB K)ro-BocTOHHoro Ajrraa, r oh BCTpenaeTca ao 
bmcotm 2800 m Ha,zj yp. m. Othochtcjilho pe^ox bha jihuil b Tpex paiioHax Anraa, r,zje 
HMHe rocnoACTByiOT Tae)KHMe Jieca, ho h 3,zjecb oh npoH3pacTaeT no cneuH<|>HHecKHM 
MecTooGHTaHHaM c 6 jih3khm 3ajieraHHeM KopeHHMx nopofl. -HBjiaacL BOCTOHHOKa3ax- 
cTaHCKO-anTae-TyBHHo-ceBepoxaHraHCKHM bhaom (KaMenHH, 1998), C. geoides umpo- 
ko pacnpocTpaHeH b GojimiHHCTBe paiiOHOB TyBM, KpoMe TaeacHoro noaca h bmcokoto- 
piiH ceBepo-BOCTOHHOH TyBM, b XanacHH BCTpenaeTca b hcckojilkhx nyHKTax. 

P. B. KaMenHH (1998) onpe^eJiaeT C. geoides KaK BMcoKOTOJiepaHTHMH bha, bhah- 
mo JiecHoro reHe3Hca. TaKHM o6pa30M, mli HMeeM npe^nocMJiKH rjix ycneumoH HHTpo- 
AyKUHH 3Toro BH,qa b ycaoBHax JiecocTenHOH 3ohm Ha TeppHTopHH Il,eHTpajiLHoro ch- 
GnpcKoro GoTaHHHecKoro ca,zja. 

Coluria geoides — HeGonbuioe pacTeHHe (10—25 cm bmc.) c KopHeBHmeM 3nH- 
reoreHHoro npoHcxoacAeHHa. ^jw Hero xapaicrepHM jxbsl THna noGeroB: BereTaraBHMe h 
reHeparaBHMe. CxeaeTHMe BereTaraBHMe po3eTOHHMe noGern MOHono^HajiLHoro Ha- 
pacTaHHa HecyT jihctlh, pacnojio)KeHHMe no TecHOH cnHpajiH. Ha po3eTOHHMx noGerax 
b TeneHHe ro.ua pa3BepTMBaiOTca He MeHee 15 jihctlcb (nouMHijeBa, YTeMOBa, 1988). 
Po3eTOHHMe JIHCTbfl JIHpOBHAHMe KOpOTKOHepeiHKOBMe, npepMBHCTO-nepHCTMe, CHH3y 
Aobojibho rycTo h matko onymeHHMe, cBepxy onymeHHe caaGee, c npHMecbio pacceaH- 
hmx othhhmx npaMMx bojiockob. reHeparaBHMe na3yuiHMe noGern HeMHoroHHCJieH- 
HM, BOCXOAHUIHe, C MeTaMOp(|)H30BaHHMMH CHflflHHMH JIHCTbflMH (AJIHHa OKOJIO 1 CM). 
CouBerae (khctl) BKjnonaeT ot 1 j\o 4 apKO-)KejiTMx ubctkob, c 5 — 7 aenecraaMH, mho- 
roHHCJieHHMMH TMHHHKaMH h necraKaMH. nnofl — MHoroopemeK, Kax y mhothx npe^- 
CTaBHTeaeH ceM. Rosaceae. C. geoides — KopoTKOKopHeBHmHoe pacTeHHe. Pacnpo- 
cTepToe caaGoBeTBameeca MHoroaeTHee KopHeBnme pacnoaaraeTca ropn30HTajiLHO Ha 
rayGHHe o 2 cm. Ot KopHeBHma otxoaht MHoroHHCJieHHMe npH^aTOHHMe uiHypoBHA- 
HMe KopHH. IjBeTeT b Mae—HiOHe. 


Pe3yjibTaTbi h oGcyac^eHMe 

noaeBMe HCcae^oBaHHa npoBoanan b ^ayx ueHononyjwuHax b JiyroBOH cTenn. nep- 
Baa ueHononynauHa Haxoflnaacb b paiioHe ycraa p. Hya, b OKpecraocrax c. Hhh, cooG- 
mecTBo HcnoJib30Bajiocb noBMnac ckotb. BMcoTa Ha^ yp. m. — 1030 m, ckjioh — 20°, 
TpaBaHoe noKpMTne MeHee 70 %, MOxoBoe — 70 %, BMcoTa BepxHero apyca cocTaBH- 
Jia 30 cm, HH)KHero — 10 cm. ^OMHHaHTaMH aBHJiHCb Helictotrichon desertorum (Less.) 
Nevski, Caragana pygmaea (L.) DC., co^omhhbhtom — Stipa capillata L. npoeKTHB- 
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Hoe noKpurae Coluria geoides cocTaBJumo 4 %. IIocKOJibKy nonyjnmHa HaxoflHJiacb b 
yrHeTeHHOM coctohhhh, B03pacTHoe coctoahhc ocoGen onpeaeJiHTb Gbijio hcbo3mo)k- 
ho. reHeparaBHbie oco6h cocTaBHJiH 29 %, BereTaraBHbie — 71 %. reHeparaBHbie pac- 
TeHHfl Gbijih b (J>a3e flHcceMHHauHH. BTopaa nonynauna HaxoflHJiacb b OKpecraocrax 
c. ilp BajibiK Ha ioro-BOCTOHHOM cKJioHe Teppacbi p. AnryjiaK, Ha 100 m Bbirne, hqm nep- 
Baa nonyjunjHa, ckjioh — 3°, oGmee npoeKTHBHoe noKpbirae cocTaBHJio 95 %. Bbico- 
Ta BepxHero apyca — 30 cm, hh)khhh apyc He Bbiflejiajica. ^OMHHaHTaMH hbhjihcb Arte¬ 
misia santolinifolia Turcz. ex Bess, h Carex pediformis C. A. Mey, coflOMHHaHTaMH — 
Fragaria viridis (Duch.) Weston h Coluria geoides (npoeKTHBHoe noKpbirae — 10 %). 
Bo BTopoH ueHononyjiauHH pacTeHHH Gbijih 3HanHTejibHO KpynHee. Oco6h C. geoides 
reHepaTHBHoro B03pacTHoro coctoahha Gbijih b 2 pa3a Bbirne, caMbiH KpynHbiH jihct npn 
o^HHaKOBOH ero uiHpHHe Gbui b 2 pa3a .zjJiHHHee. IIjiOTHOCTb pacTeHHH b nepBOH nony- 
jihuhh cocTaBHJia 27 ± 5 ocoGen Ha 1 m 2 , bo btopoh nonyjwuHH — 415 ± 30 ocoGen Ha 
1 m 2 (V = 40—47 %), H3 hhx 21 % reHepaTHBHbix pacTeHHH, KOTopwe Gbijih b flByx <|>e- 
HOJiorHHecKHX (J>a3ax — iuioflOHomeHHa h flHcceMHHaijHH. BTopaa ueHononyjiauHH Ha- 
xo^HJiacb b ycjiOBHflx GoJibiueH hhcojhiuhh h yBJia)KHeHHfl h HCCJieayeMbiH bh^ aBJWJica 
co^OMKHaHTOM. Bepoarao, aaHHaa nonyjiauHa npoH3pacTajia b npe^ejiax 3KOJiorHHe- 
ckoto onTHMyMa h GbiJia npHiurra moacjibhoh rjvi onpeaeJieHHa nepHOflOB oHToreHe3a 
H OnHCaHHfl B03paCTHBIX COCTOHHHH paCTCHHH. 

B Gojibuiom )KH3HeHHOM ijHKJie mbi BbifleJiHJiH neTbipe nepno^a (jiaTeHTHbiH, npe- 
reHepaTHBHbiH, reHeparaBHbiH h nocTreHeparaBHbm) h ceMb B03pacTHbix coctohhhh: 
noKoamHeca ceMeHa, npopocTKH, lOBeHHJibHbie, HMMaTypHbie, BHprHHHJibHbie pacre- 
hhh, reHeparaBHbie pacTeHHa, cyGceHHJibHbie pacreHHa (pnc. 1). HcnoJib30BajiH ko- 



Phc. 1. CxeMa OHToreHe3a Coluria geoides (Pall.) Ledeb. 

pi — npopocTOK, j — K>BeHHJibHoe pacTeHwe, im — HMMaiypHoe pacreHMe, v — BHpruHHJibHoe pacTeHHe, g — reHepa- 
THBHoe pacTeHiie, ss — cy6ceHHJibHoe pacreHHe. 1 — KOHyc HapacTaHHH, 2 — OTMepuiHH KOHyc HapacTaHMH, 3 — ot- 

MepiUMH JIHCT. 


1242 



jiHHecTBeHHbie h KanecTBeHHbie KpHTepHH rji* onpeaeneHHfl B03pacTHoro coctohhhh. 

OcHOBHbie KOJIHHeCTBeHHbie KpHTepHH - BbICOTa OCo6h, HHCJIO noGerOB H JIHCTbeB, 

pa3Mep JiHCTa. CpeAH KanecTBeHHbix npH3HaKOB mm paccMaTpHBajiH ycno)KHeHHocTb 
jiHCTa h cocToaHHe KopHeBHma. Bo3pacT pacTeHHa onpeAenaJiH no jihctobbim cjie^aM 
Ha KopHeBHme. 

JlameH/ttHbiu nepuod. IIjioa Coluria geoides — MHoroopemeK, Ka)KAMH operneK 
HMeeT cocohkh Ha noBepxHOCTH (ApTiomeHKO, OeAopoB, 1986). CeMeHa KopHHHeBoro 
UBeTa, MejiKHe (okojio 3 mm aji., 1.4 mm uinp.), TpexrpaHHbie, c GyrpHCTOH noBepx- 
hoctlk), ceMeHHOH uioB khjicbhahmh. Macca 1000 ccmhh — 0.798 r. flna Bnaa. xapax- 
TepHa nycTOceMHHHOcTb, y 30 % ceMHH, coGpaHHbix b npnpoAHOH nonyjwuHH, c<|>op- 
MiipoBaHa TOJibKO Koacypa. V ocTajjbHbix ceMHH 3HAOcnepM OTcyTCTByeT, 3apoAMin 
KpynHbiH, nonaTOBHAHbiH, xoporno ^H^^epeHUHpoBaHHMH, Gejibin. fljiHHa 3apoAMina 
1.8 MM, 3TO OKOJIO 60 % OT flJIHHbl CCMCHH. OBaJIbHbie CeMH^OJlH COCTaBJWIOT 86 % 
ot flUHHbi 3apoAWina. fljiHHa ceMa^oJieH b 1.5 pa3a npeBbimaeT hx uiHpHHy hb 6 pa3 
npeBbimaeT .zjJiHHy 3apoAMineBoro KopeuiKa. TaKHM o6pa30M, 3 apo,ztf>mi nojiHOCTbio 
c^opMHpoBaH, ecTb npe^nocbiJiKH HerJiyGoKoro noKoa ccmhh h, cjieAOBaTejibHO, bo3- 
mo)khoctl ceMeHHoro pa3MHO)KeHHa b ycjiOBHflx KyjibTypM. CeMeHa ^eHCTBHTejiLHO 
HMeiOT HerjiyGoKHH ran noKoa. B JiaGopaTopHbix ycjioBHHx npn TeMnepaType 26 °C ce- 
MeHa npopacTajin Ha 7-h achl, npn 18 °C — Ha 45 -h achl, nepnoA npopacTaHHa b o6ohx 
cJiynaax cocTaBHJi 20 — 25 ahch (pnc. 2). Bcxoacecra ceMHH b JiaGopaTopHbix ycjioBHax 
cpe^Hfla — 50 — 60 %, rpyHTOBaa Bcxo)KecTb npn noceBe b rpyHT b Hanane hiojm ne- 
pe3 14 AHeii nocjie c6opa ceMHH cocTaBHJia 3 %. 

Tlpezeuepamueubiu nepuod . IIpopocTKH — OAHonoGeroBbie pacTeHHa, Hecymne 
oahh jihct c 1 KpynHMM ceraeHTOM. JIhct Gojiee ynpomeHHOH opraHH3aijHH no cpaB- 

HeHHK) C JIHCTbflMH lOBeHHJIbHOrO THna. BbICOTa paCTeHHfl 1 - 2 CM. ©03paCT ocoGeii 

AO 1 roAa. 

K>BeHHJibHbie pacTeHHa — OAHonoGeroBbie po3ero*«rbie oco6h c 2—3 JiHCTaMH. 
JIhct c 3 — 5 KpynHbiMH cerMeHTaMH. KopeHb a-hhhhmh h tohkhh. BbicoTa pacTeHHa 
4.5 ± 0.4 cm (ot 2 ao 8 cm). Bo3pacT ocoGeii 2 roAa. 

Oco6h HMMaTypHoro B03pacTHoro coctohhhh hmcjih oahh, pe^KO ab a po3eTOHHbix 
noGera. IIoGerH c 3 — 5 jihctmimh, AJiHHa HanGoJibinero JiHCTa npeBbimajia mnpHHy b 

60 
50 


40 
30 
20 
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Phc. 2. A^naMHKa npopacTaHHH ceMAH Coluria geoides b Jia6opaTopHbix ycjiOBHax. 

CruioiuHaa jihhhh — npH TeMnepaType 26 ° C , nymcrnpHaa — npn TeMnepaType 18 ° C . no och op^HHaT — rojih npopoc- 
uihx ceMHH, %; no och aScuncc — cyTKH ot Hanajia onwTa. 



I» m .. 111 n .. m 1111111111 fn 11111111111 m 111 1 1111 .. 

1 4 10 16 22 28 34 40 46 52 58 64 70 76 


1243 



4.5 pa3a. Ha JiHCTe — 5—7 KpynHbix cerMeHTOB h 3 cerMema He 6 ojibiiioro pa3Mepa. 
BbicoTa ocoGh cocTaBHJia 6.9 ± 0.3 cm (ot 4 jjo 9 cm). OopMHpyeTca aimreoreHHoe toh- 
Koe KopHeBHme. Yace b 3tom B03pacTH0M coctohhhh HaGjHOjjaeTCH HanajibHafl cTaflHJi 
OTMHpaHHH UeHTpaJIbHOH HaCTH KOpHeBHLUa. Oco6h npe^CTaBJIfllOT C 060 H MOHOnOAH- 
anbHO HapacTaiomHH nepBHHHbm no 6 er hjih cjia6opa3BeTBJieHHbiH KycT. Bo3pacT oco- 
Gen 3 rojja. 

BHprHHMJibHbie pacTeHHH hmcjih 1—2 po3eTOHHbix no 6 era. no 6 er c 4—5 jihctba- 
mh c 9—13 KpynHbiMH cerMeHTaMH. BbicoTa ocoGh cocTaBHJia 10.4 ± 0.4 cm (ot 8 ao 
13 cm). Ha,zj 3 eMHafl nacTb pacreHHH BHprHHHJibHoro B03pacTHoro coctohhhh yBeJiHHH- 
BaeTca Ha 50 % othochtcjilho pacTeHHH HMMaTypHoro B03pacTHoro coctohhhh. Ybcjih- 
HHBaioTCfl hhcjio h pa3Mep jiHCTteB. KopHeBHme yTOJimeHHoe, 3HaHHTenbH0 cBeTJiee, 
neM y pacTeHHH nocTreHepaTHBHoro B03pacTHoro coctohhhh. Eojiliiihhctbo ocoGen — 
cjia6opa3BeTBJieHHMH KycT, ho Mo^ceT HaGjnojjaTbCH h KypTHHa, o6pa30BaHHaa napun- 
ajibHMMH no 6 eraMH, cBfl 3 aHHbiMH jjpyr c jjpyroM. Bo 3 pacT ocoGeii 4 rojja. 

reuepamueHbiu nepuod. B 3tom nepHojje pacTeHHH npejjcTaBJieHbi KypraHOH, ch- 
cTeMOH napuHajibHLix no6eroB. BbmeJiHTb B03pacTHbie coctohhhh BHyTpH nepHOjja 3a- 
TpyzjHHTe jilho . KonHHecTBeHHbie npH3HaKH AocTaTOHHo cTaGHJibHM. CpejjH KanecTBeH- 
hmx npH3HaKOB OTMeneHa BapHaOeJibHocTb tojibko b coctohhhh KopHeBHma, ho H3-3a 
napTHKyjiauHH cjio>kho otjihhhtl Mono^oe h cTapoe reHepaTHBHoe pacTeHHe. Mbi no- 
cHHTajiH uenecoo6pa3HbiM He BbijjejWTb B03pacTHbie coctohhhh b otom nepHojje. TeHe- 
paTHBHbie pacTeHHH — oco6h c 1—2 BereTaraBHbiMH po3eTOHHbiMH noGeraMH h yzjJiH- 
HeHHbiMH reHeparaBHbiMH noGeraMH. BbicoTa pacTeHHH c reHepaTHBHbiMH noGeraMH 
cocTaBHJia 25 ± 1 cm. BbicoTa BereTaraBHbix noGeroB non™ b 2 pa3a MeHbine — 
11 ± 0.6 cm. Po3eTOHHbiH noGer b cepe^HHe hiohh HMeeT 6— 7 jihctbcb (cm. TaGnnuy), 


Mop4>o6HOJiorHHecKHe noKa3aiejiH pacTeHHH reHepaTHBHoro B03pacTHoro coctohhhh 
Coluria geoides (OHryjiaHCKHH p-H, jiojiHHa p. AiiryHaK, jiyroBaa CTenb, 15.06.01) 


ripH3HaK 

M 

m 

V, % 

HaHMeHbmee 

3HaneHHe 

HaH6oJibmee 

3HaneHHe 

BbicoTa pacTeHHH, cm 

24.61 

1.04 

17.88 

18.50 

31.00 

BbicoTa BereTaTHBHOM HacTH pacTeHHH, cm 

11.13 

0.61 

24.39 

6.00 

16.00 

Hhcjio JiHCTbeB Ha 1 no6er 

5.55 

0.38 

30.64 

3.00 

10.00 

HaH 60 JIbUlHH JIHCT 

JUIHHa, CM 

12.25 

0.49 

18.06 

7.50 

16.00 


IIIHpHHa, CM 

2.32 

0.10 

19.31 

1.60 

3.20 


OTHOIIieHHe JUIHHbl JIHCTa 

K UIHpHHe JIHCTa 

5.36 

0.22 

18.09 

4.33 

7.75 

Hhcjio 

UBeTOHOCOB, IUT. 

1.35 

0.13 

43.49 

1.00 

3.00 


nJIOHOB, II1T. 

1.88 

0.22 

49.27 

1.00 

4.00 

JXj iHHa reHepaTHBHoro no6era, cm 

11.44 

0.70 

26.62 

4.00 

14.50 

TepMHHaJIbHblH 

jyiHHa, cm 

1.22 

0.02 

7.71 

1.00 

1.40 

ruioji 

MaKCHMaJIbHblH AHaMeTp, CM 

0.54 

0.01 

11.01 

0.40 

0.60 


HHCJIO CeMflH, II1T. 

4.81 

0.98 

93.36 

0.00 

13.00 


hhcjio ceMfl3anaTKOB 

15.05 

0.79 

23.91 

4.00 

20.00 


JlOJIfl CeMHHHtjjHKaLIHH, % 

33.68 

6.46 

87.93 

0.00 

86.67 

JlaTepajibHbifi Bepx- 

JUIHHa, CM 

1.01 

0.04 

16.08 

0.50 

1.20 

HHH ruioji 

MaKCHMaJIbHblH JIHaMeTp, CM 

0.48 

0.02 

14.38 

0.4 

0.6 


HHCJIO CeMflH, IUT. 

3.67 

1.06 

111.82 

0.00 

11.00 


hhcjio ceMJnanaTKOB, uit. 

13.93 

0.55 

15.22 

11.00 

18.00 


JIOJIH CeMHHH(})HKaUHH, % 

27.47 

8.00 

112.73 

0.00 

81.82 
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UpodoAJfceHue madAui^bi 


npH3HaK 

M 

m 

V, % 

HaHMeHbiuee 

3HaneHHe 

HanGoJibiuee 

3HaweHHe 

JlaTepajibHbiii hh>k- 

AJIHHa, CM 

0.96 

0.04 

9.32 

0.80 

1.00 

hhh njioa 

MBKCHMaJlbHblH AHaMeTp, CM 

0.44 

0.02 

12.44 

0.40 

0.50 


HHCJIO CeMHH, HIT. 

4.40 

2.12 

110.88 

1.00 

13.00 


HHCJIO CeMH3aHaTKOB, HIT. 

13.60 

1.12 

18.46 

10.00 

16.00 


AOJIfl ceMHHH(J)HKaUHH, % 

30.75 

14.20 

103.32 

10.00 

86.67 

CeMeHHaa npoAyK¬ 

HHCJIO CeMHH, IUT. 

8.48 

1.73 

93.39 

0.00 

33.00 

THBHocTb Ha reHepa- 

HHCJIO CeMH3aHaTKOB, IUT. 

28.24 

2.49 

40.34 

11.00 

50.00 

THBHbiH no6er 

AOJIH CeMHHH(J)HKaiiMH, % 

34.17 

6.03 

80.83 

0.00 

86.67 


a 3a BereTauHOHHMH ce30H hhcjio jihctlcb, no JiHTepaTypHbiM AaHHbiM, yBeJiHHHBaeTca 
b 2 — 3 pa3a (IIojibiHueBa, YTeMOBa, 1988). Ha Jincre BbmejraJiHCb 15—17 KpynHbix cer- 
MeHTOB. Oco6h hm6jih 1 — 3 reHepaTHBHbix no6era, 70 % — 1 no6er. CouBerae — 
khctl bmxoaht H3 na3yx JiHCTbeB npouuioro roAa. nonoBHHa reHepaTHBHbix noOeroB 
HMeeT couBeTne c 2 uBeTKaMH, % — c oahhm h % — c TpeMfl. Bee ubctkh o6pa3yiOT 
nJiOAW. Ha coubcthh BbiAeJieHbi TepMHHajibHbiH ubctok (njiOA) h jiarepajibHbie ubctkh 
( njiOAti), BepxHHH n hh)khhh. CoijBeTHe 6a3HneTajibHoe, nepBMM pacKpuBaeTCH Tep¬ 
MHHajibHbiH UBeTOK, BTOpbIM JiaTepaJIbHblH BepXHHH H nocjieAHHM - JiaTepaJIbHblH 

hidkhhh. B TaKOM )Ke nopflAKe nponcxoAHT co3peBaHne nno^oB. TaKHM o6pa30M, pac- 
TeHHflM CBOHCTBeHHLI npO AO JDK HTe Jib HOC nJIOAOHOUieHHe H AHCCeMHHaUHH. CoUBeTHe 
6paKTeo3Hoe, t. e. MeTaMop(j)H30BaHHbie cHAflHHe jihctlh hbjmiotch npHUBeraHKaMH. 
Ha couBerae BbiAeJieHbi annnoAHH (paccTOHHHe ot npnuBeTHHKa ao uBeTKa hjih njio- 
Aa) h rHHonoflHH (paccTOHHHe ot npnuBeTHHKa ao npHKpenjieHHH ubctohoeckh) aji* 
TepMHHajibHbix h JiaTepaubHbix njioAOB. fljiHHa onnnoAHH cocTaBHJia 2—2.5 cm h He 
HMeeT AocTOBepHbix pa3JiHHHH y TepMHHajibHoro h JiaTepaubHoro njioAOB. fljiHHa thho- 
noAHH BapbHpyeT, yMeHbmaacb ot TepMHHajibHoro ao HHHCHero JiaTepaubHoro njiOAa 
(ot 9 ao 4 cm). OTHomeHHe ajihhbi njiOAa k ero AHaMeTpy ocTaeTca oraocHTejibHO CTa- 
GnjibHbiM h He 3aBHCHT ot noJKDKeHHH njiOAa. TepMHHajibHbiH njiOA hmcji HanGoJibuiHe 
pa3Mepbi, hidkhhh JiaTepaJIbHblH njiOA — HaHMeHbume. HecMOTpa Ha oto, hhcjio ceMfl- 
3anaTKOB, hhcjio ccmhh h npouem ceMiiHiDjuiKauiiH He hmcjih AocTOBepHbix pa3JiH- 
HHH MOKAy TepMHHaJIbHbIMH H JiaTepaJIbHbIMH nJlOAaMH H COCTaBHJIH COOTBeTCTBeHHO 

13.6—15.1 hit.; 4.4—4.8 hit.; 27.5—33.7 %. HanGoJiee cTaGnjibHbiH noKa3aTejib cpeAH 
nocjieAHHx ynoMHHyTbix — hhcjio ceMfl3anaTKOB (K03<t><i>HUHeHT BapiiauiiH 18—23 %), 
HaHMeHee cTaGnjibHbiH — hhcjio ccmhh h npoueHT ceMHHH<f>HKaijHH (K03(j)(j)HAHeHT Ba- 
pnauHH 90—110 %). IIpoaeHT ceMiiHii^HKauiiH HH3KHH — 27.47—33.68 %. PeajibHaa 
ceMeHHaa npoAyKTHBHocTb Ha reHeparaBHbiH no6er cocTaBHJia 8.48 ceMflH. Oco6h HMe- 
jih 1—3 reHepaTHBHbix no6era (b cpeAHeM 1.35 reHepaTHBHbix noGera Ha oco6b). Pe- 
ajibHaH ceMeHHaa npoAyKTHBHocTb Ha oco6b cocTaBHJia 11.45 ceMflH. YHHTbiBaa <t>aKT, 
hto y 30 % ceMHH ot cyTCTByeT 3apoAbim, hhcjio nojiHoueHHbix ceMaH Ha oco6b cocTa- 
BHJIO 8 HIT. 

B ycJioBiwx XanacHH, KaK OTMenaioT H. A. IIoJibiHueBa h JI. YTeMOBa (1988), He- 
cmotph Ha paHHee uBeTeHHe (Mail), AHCceMHHauHH npoAOJDKaeTCfl ao cepeAHHbi ceHT«6- 
pa, h TOJibKo b Hanajie aBrycTa 3acbixaioT reHeparaBHbie no6ern. HaMH b Pecny6jiHKe 
AjiTan h AjiTancKOM Kpae OTMenajiocb nojiHoe 3acbixaHHe reHepaTHBHbix no6eros k Ha- 
najiy hiojdi, oto tk e BpeMx «BJiaeTca kohuom <|>a3bi AHCceMiiHauiiH. B reHeparaBHOM ne- 
pnoAe Ha6jiiOAaeTCH napTHKyjiaaHa. Bo3pacT oco6en 5—6 JieT. 
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nocmeenepamuenbiu nepuod . Cy6ceHHJibHbie pacTeHHH — HeBbicoKHe ( 6.9 ± 
± 0.5 cm Bbic.) MOHono^HajibHo HapacTaiomne napTHKynbi c 1—2 po3eTOHHbiMH no- 
6eraMH, mcjikhmh jihctbamh. KopHeBHme mncToe, TeMHo-KopHHHeBoe, npeo6jia,naK)T 
npoueccbi OTMHpaHHH. Ha,q3eMHaa nacTb pacTeHHH cy6ceHHJibHoro B03pacTHoro co- 
ctohhhh yMeHbmaeTca Ha 50 % oraocHTejibHo pacTeHHH reHeparaBHoro B03pacTH0- 
ro coctohhhh. ToAHHHbiH npHpocT no6era c HeOonbuiHM hhcjiom jiHCTebB (1 —6). B 03 - 
pacT oco6en ,zjo 10 JieT. 

BbiaBJiaeTca TeH^eHUHa yBejiHHeHHa pa,zja noica3aTejieH ot npopocTKa k reHeparaB- 
HOMy B03paCTH0My COCTOflHHK) H yMCHbUICHHIO B Cy6ceHHJlbHOM B03paCTH0M COCTOfl- 
hhh (pHc. 3). BbicoTa pacTeHHH h AJiHHa HanGojibiuero JiHCTa hmciot KoppenauHio ot 
3HaHHTeJIbHbIX B lOBCHHJIbHOM B03paCTH0M COCTOflHHH (0.74) flO OHCHb CHJIbHOH BO BCeX 
apyrax B03pacTHbix coctohhhhx (6oJibuie 0.9), t. e. 3th npH3HaKH ABJunoTca ajibTepHa- 
thbhmmh. ^pyraa .zjHHaMHKa KoppejwuHH HaOjiio^aeTca Moiety .zjjihhoh h uihphhoh jih- 
CTa. y K)BeHHJlbHbIX H CyGcHHHJIbHbIX pacTeHHH KOppeJiaUHH MOK,qy 3THMH npH3HaicaMH 
CHJlbHaa (0.83 H 0.87 COOTBeTCTBeHHO), B HMMaTypHOM H BHprHHHJlbHOM B03paCTHOM 
coctohhhh yMepeHHaa (0.47), y reHeparaBHbix pacTeHHH 3HaHHTejibHaa (0.54). Ta- 
khm o6pa30M, cpe^H KOJiHHecTBeHHbix npii3HaKOB jyw onpe^eneHUfl B03pacTHoro co- 
cToaHHa C. geoides HanGojiee 3HaHHMbiMH mo)kho cnmaTb BbicoTy pacTeHHH, fljiHHy 
HanGoJibuiero JiHCTa, oTHomeHHe .zjjihhbi h uiHpHHbi HanGojibrnero JiHCTa h hhcjio jihctb- 
eB. Cpe^H KanecTBeHHbix npH3HaKOB MapicepaMH B03pacTHoro coctohhhh MoryT cjiy- 
)KHTb cTeneHb ycjio)KHeHHocTH JiHCTa (hhcjio KpynHbix cerMeHTOB Ha jihctc), ubct h cTe- 
neHb pa3pymeHH« KopHCBHuia. Ka)KAoe B03pacraoe coctohhhc npereHeparaBHoro ne- 

pHO^a AJ1HTCH 1 TOfl, 6oJIbIHOH )KH3H6HHbIH UHKJI- 10 JieT, B TeneHHe KOTOpOTO oco6b 

npoxo^HT 3Tanbi Mop<|>oreHe3a: nepBHHHbiH no6er, cjia6opa3BeTBJieHHbiii KycT, Kypra- 
Ha h MOHono^HajibHo HapacTaiouiHH napijHajibHbiH no6er. 

Bo3pacTHOH cneKTp ueHononyjiauHH no3BOJiaeT onpe,zjejiHTb ypoBeHb coctohhhh 
bhj\3, b <|>HToaeHoe3e (pnc. 4). IIonyjiaaHa C. geoides — noJiHOHJieHHaa, t. e. cnocoGHa 



pi j im v g ss 


Phc. 3. BHOMop(J)OJiorHHecKajr xapaKTepHCTHKa B 03 pacTHbix coctohhhh Coluria geoides (Pall.) Ledeb., 
OHry^aHCKHH p-H, aojiHHa p. AfiryHaK, JiyroBaa CTem>, 15.06.01. 

1 — BbicoTa BereTaTHBHOH nacTH pacTeHHJi, 2 — jiJiHHa JiHCTa, 3 — iunpHHa JiHCTa, 4 — OTHomeHHe flJiHHa JiHCTa/uiHpHHa 
JiHCTa, 5 — hhcjio KpynHbix cerMeHTOB Ha jihctc. OcTajibHbie o6o3HaneHHH Te ace, hto h Ha pnc. 1. 
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Phc. 4. CneKTp B 03 pacTHbix coctojihhh Coluria geoides (Pall.) Ledeb., OHryaaHCKHH p-H, flOJiHHa p. Afiry- 

HaK, jiyroBa* CTenb, 15.06.01. 

no och opaHHaT — aojiH, %. OcTajibHbie o6o3HaneHHH Te ace, hto h Ha pwc. 1. 


k caMonoAZjepacaHHK) ccmchhum nyTeM. Bo3pacTHOH cneKTp HopMajibHbiH, jicbocto- 
POhhhh, pacTeHHa npereHepaTHBHoro nepnoAa cocraBJiaiOT okojio 75 %, t. e. % nony- 
jwuhh. TaKon cneKTp xapaKTepeH rjyz nonyjraijHH c hhtchchbhlim B03o6HOBJieHHeM, 
6ojiluihm oTna^oM ocoGen Ha HaHajibHbix 3Tanax pa3BHTHH hjih npn nepexoAe bo B3poc- 
JlOe COCTOHHHe. 

IIonbiTKH HHTpoAyKUHH C. geoides npe^npHHHMajiHCb coTpyzjHHKaMH Ch 6 hpcko- 
ro GoTaHHHecKoro caAa Tomckoto yHHBepcHTeTa, ho nono)KHTeJibHbix pe3ynbTaTOB 
He 6biJio nonyneHO. B U,eHTpajibHOM chGhpckom GoTaHHnecKOM caAy bha KynbTHBHpo- 
Bajica c 1962 r., ceMeHa BbnpeBajiH jihuib b OTAeubHbie roAbi, BereTaijHOHHbiH nepnoA 
AJiHJica c cepeflHHbi anpena (cxoa CHera) ao cepe^HHbi oKTaGpa. HecMOTpa Ha mhoto- 
HHCJieHHbie noceBbi, bcxoam He Gbijih nonyHeHbi. H. A. IIojibiHaeBa h JI. J\. Ytcmo- 
Ba (1988) c^ejiajiH bmboa o Heuenecoo6pa3HocTH coxpaHeHHa BHAa b KynbType h He- 
06XOAHMOCTH COXpaHHTb TeppHTOpHH B eCTeCTBCHHblX yCJlOBHHX. IIOJiyHeHHbie HBMH 
AaHHbie pacuinpaiOT bo 3 mohchocth (jjopMHpoBaHHH KynbTHreHHoro apeana C. geoides. 
B L(eHTpajibHOM ch 6 hpckom GoTaHHHecKOM caAy T. II. CeMeHOBOH (2001) HeoAHOKpar- 
ho npoBOAHJiacb HHTpoAyKUHfl C. geoides. HaGjuoAanocb nepnoAHHecKoe BbinaAeHHe 
pacTeHHH. K 2000 r. b kojuickumh bha He 6biJi npe^cTaBneH. C. geoides othocht k cpeA- 
HenepcneKTHBHbiM bhabm aJ ia HHTpoAyKUHH (CeMeHOBa, 2001), t. e. BHAaM, KOTopbie 
pa3MHO)KaK)Tca ceMeHaMii h BereTaTHBHO, TpeGyiOT nonHBa h noA6opa cBeTOBbix h Te- 
HeBbix ynacTKOB, b oTAeJibHbie toabi noAMep3aiOT, e)KeroAHO uBeTyT h nnoAOHocaT, ho b 
H eGnaronpHflTHbie toabi hx penpoAyKTHBHaa cnocoGHocTb ocnaGneHa, He BcerAa AaiOT 
caMoceB. OAHaKo, no HamiiM HaGmoAeHHHM, C. geoides He o6pa3yeT caMOB036HOBJiaio- 
HIHXCH HHTpOAyKUHOHHbIX nonyUHAHH, pacTeHHH flBJHHOTCfl MaJlOJieTHHMH, n03TOMy Ha 
AaHHOM 3Tane HccueAOBaHHH 3<|><f>eKTHBHbiH cnocoG coxpaHeHHa BHAa b ycnoBHax Kynb- 
Typbi — Jia6opaTopHO-TenjiHHHO-q)yHTOBbiH mctoa pa3MHO)KeHHfl (flioparHHa, 1982). 
Bepoarao, Ha AaHHOM 3Tane nccjieAOBaHHa C. geoides cneAyeT othccth k Manonepc- 
neKTHBHbiM BHAaM. JJjix 3toh rpynnbi bhaob xapaKTepHbi: pa3MHO)KeHHe tojibko pac- 
caAHbiM cnocoGoM, Hii3Kaa Bcxo)KecTb ceM«H npH rpyHTOBOM noceBe, HH3Kaa ycTOH- 
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hhbocte npopocTKOB, TpeGoBareJiEHOCTE k nojiHBy b nepnofl beicokhx TeMnepaTyp, 
HeycTOHHHBMH <|>eHopHTM, HH3Kaa ccMCHHax npo^yKTHBHOCTL, OTcyTCTBHe caMOceBa, 
3HMOHeyCTOHHHBOCTL, npOAOJDKHTCJIEHOCTE )KH3HH 2 - 3 TOfla. 

B CBH3H C BLILLieH3JIO>KeHHLIM HeoGxOAHMEI AeTaJIEHEie HCCJieAOBaHHfl BereTaTHBHO- 
ro pa3MHO)KeHHS C. geoides b ycjioBHax KyjiETypEi. Bo3mo)kho, hmchho otot mctoa no- 
3BOJ1HT C03AaTL yCTOHHHBEie nonyJDnjHH B KyJILType. BepOHTHO, HMeiOT 3HaHeHHe MHK- 
p03K0J10rH4eCKHe yCJIOBHH npOH3paCTaHHfl BHAa B yCJIOBHJIX HHTpOAyKUHH, HTO Tpe6yeT 
AajiLHeHUiHX HccneAOBaHHH h no,zj6opa ynacTKOB ajm pa3MHO^cemia pacTeHHH. 


3aKjii0HeHHe 

TaKHM o6pa30M, HecMOTpa Ha to hto HccjieAOBaHHfl b npnpoAe npeanonarajiH 
ycneuiHyio HHTpoAyKijHK) Coluria geoides b ycnoBHa JiecocTenHOH 30 hei Ha Teppn- 
TopHH JJ,eHTpajiLHoro cnGnpcKoro GoTaHHHecKoro caAa, Ha AaHHOM 3Tane HccJieAOBa- 
HHfl 3TOT BHA CJieAyeT OTHeCTH K MaJIOnepcneKTHBHEIM AJI* HHTpOAyKUHH. B yeJIOBHflX 
KyjiLTypw bha He npoaBJiaeT BEicoxyio TOJiepaHTHocTE. JlHMHrapyiomHMH <f>aKTopaMH 
AJia BHAa, no-BHAHMOMy, aBJiaiOTca coJiHeHHaa hhcojihuha h HeAOCTaTOHHoe yBJiaac- 
HeHHe noHBM. IIpHpoAHaa ueHononynauHa C. geoides b 3KOJiorHHecKOM onTHMyMe 
nojiHOHJieHHaa, B03pacTH0H cneKTp HopMajiEHEiH, JieBocTopoHHHH. B TeneHHe )KH3HeH- 
hoto uHKJia Ka^cAaa oco6e npoxoAHT cjieAyiomHe Mop(j)oreHeTHHecKHe 3TanEi: nep- 
bhhheih no6er, KycT, xypraHa, napraxyna. KpHTepnaMH j\jix onpeAeneHiia B03pacTH0- 
ro coctohhhh C. geoides mohcho cnmaTE BEicoTy pacTeHHH hjih AJiHHy HanGoJiLUiero 
jiHCTa (ajibTepHaTHBHbie npH3HaKH), oTHomeHHe ajihhei h uihphhei HaH6ojn>mero jihc- 
Ta, hhcjio JiHCTteB, cTeneHb ycjio)KHeHHocTH JiHCTa (KOJiHHecTBo KpynHbix cerMeHTOB 
Ha JiHCTe), uBeT h CTeneHb pa3pymeHHa KopHeBiima. HcoGxoahmo AaJiBHeHUiee H3y- 
HeHHe aHT3K0J10THH BHAa, Tax KaK BEIflBJieHEI nyCTOCeMHHHOCTb (y 30 % CeMflH C(f>OpMH- 
poBaHa tojieko ceMeHHaa KO)xypa) h hh3khh npoueHT ceMiiHii^HKauiiii (34 %) , peajiE- 
Haa ceMeHHaa npoAyKTHBHOCTb — 11 ccmhh Ha oco6e, hhcjio nojiHoaeHHBix ccmhh Ha 
oco6e — 8 uiTyx. TpeGyeTca AaJiBHeHUiee H3yneHHe Ghojiothh npopacTaHHa ceM«H: 
y 70 % 3apoABim nojiHocTEio c<f>opMHpoBaH, a rpyHTOBaa Bcxo)KecTE — 3 %, BcxoacecTE 
b jiaOopaTopHbix ycjiOBHax — 50—60 %. Hco6xoahmei AeTaJIEHEie HccJieAOBaHHa 
no BereTaTHBHOMy pa3MHO)xeHHK) Coluria geoides b ycjioBHax KyjiETypEi. 
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SUMMARY 

The ontogenesis and morphology of Coluria geoides (Pall.) Ledeb. were studied in natural po¬ 
pulations, the criteria for identifying are stages were determined. The major life cycle of an indivi¬ 
dual includes following morphogenetic stages: primary shoot, shrub, particle. 30 % seeds were empty 
(only seed peel developed). The distinctive features of the species are low coefficient of seed produc¬ 
tion (37.14 %), low real seed production (8 seeds per plant), low ground germinating power of seeds 
(3 %), high laboratory one (50—60 %). Careful studies of vegetative reproduction of C. geoides are ne¬ 
cessary for conservation of the species under cultivation. 
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npe^CTaBJieHa coBpeMeHHaji KJiaccH(})HKauHJi 30 jiothctwx BOflopocjiefi ( Chrysophyta ). BnepBbie npHBo- 
jxhtcsi jiaTHHCKHe ^HarH 03 bi ceKUHH Tubulares, Planae h Trigonae poaa Spiniferomonas ( Paraphysomona - 
daceae). PaccMOTpeHbi ocHOBHbie HanpaBJieHHfl sbojuouhh h pojib xpeMHHCBbix CTpyxiyp b TaKCOHOMHH 30- 
JIOTHCTblX BO^OpOCJieH. 

KjnoneBbie cjiOBa: Chrysophyta , coBpeMeHHaa KJiaccH(j)HKauHJi, ocHOBHbie jihhhh sbojiiouhh, Tax- 
COHOMHfl, KpeMHHeBbie CTpyKTypbl, HOBbie TaKCOHbl. 

HacToamaa pa6oTa aBJweTca ^onoJiHeHHeM k o63opy chctcm h <f>HJioreHeTHHecKHx 
CBH36H XpH30(J)HT0BMX (BOJIOIIIKO, 2008). CHCTeMa 30J10THCTLIX BOAOpOCJieH HaXOflHTCfl 
b nocToaHHOM abidkchhh h MHorHe B03HHKaiomHe npH ee nocTpoeHHH npoGjieMbi Bee 
eme AaneKH ot pa3pemeHHa. HoBbie noAXOAbi k H3yneHHK) xpH3o<t>HTOBbix c Hcnojib3o- 
BaHHeM MeTOAOB 3JieKTpoHHOH MHKpocKonHH, MOJieKyjiapHOH Ghojiothh H GHOXHMHHe- 
CKHX MeTOAOB H paCCMOTpeHHe HX B KOMILJieKCe C ApyrHMH reTepOKOHTaMH II03BOJ1HJIH 
peuiHTb p«A (|)HJioreHeTHHecKHx HecooTBeTCTBHH. B npeACTaBJieHHOM o63ope paccMaT- 
pHBaiOTCfl ocHOBHbie HanpaBJieHHa obojiiouhh 30J10thctmx BOAopocneii, o6cy)KAaeTca 
coBpeMeHHaa cHCTeMa Chrysophyta h noAHepKHBaeTca Ba)KHOCTb KpeMHiieBbix cTpyx- 
Typ B TaKCOHOMHH 30JIOTHCTLIX BOAOpOCJieH. 


OcHOBHbie HanpaBJieHHH 3B0JII0I|HH 30JI0THCTMX BOAOpOCJieH 

B npeAenax rpynnbi 30JioracTbix BOAopocJien mo>kho npocJieAHTb HecKOJibKO obo- 
jhouhohhwx jihhhh, 6a3HpyiomHxcfl Ha Ochromonas-nojxoQuopL opraHH3aijHH kjictkh: 
a) ycjio)KHeHHe Mop(J)OJiorHHecKOH opraHH3au,HH; 6) peAyKuna xjioponjiacTa; b) obojho- 
UHfl UHTOCKejieTa h KJieTOHHbix noKpoBOB; r) peAyKuna <|>0T0KHHeTHHecK0H cncTeMbi h 
(J)OTocHHTe3HpyiomHx cTpyKTyp (Bourrelly, 1957). 

jih Chrysophyta xapaKTepHO Gojibiuoe pa3Hoo6pa3He CTpyKTypHbix ranoB. Mop<f>o- 
jiorHHecKaa opraHH3auna 30jiothctmx BOAopocjien b xoAe obojhouhh ycjio)KHajiacb ot 
npocTOH tojioh MOHaAbi ao BeTBamHxca hhtch. HanGojiee npHMHTHBHO opraHH30BaH- 
hmmh cHHTaiOTca oAHHOHHbie (JmarejmaTbi, MOHaAbi, c oahhm hjih AByMa )KryraKa- 
mh ( Chromulina h Ochromonas ), bhahmmmh b cbctobom MHKpocKone (CM). Hckoto- 
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pkie H3 MOHa a coe^HHeHM b kojiohhh ( Uroglena ). MoHaAbi MoryT Gmtb OKpyaceHbi nex- 
JIOM, HJIH JIOpHKOH, H TaKHe JIOpHKaTHbie Iipe^CTaBHTeJlH MoryT (J)OpMHpOBaTb KOJIOHHH 
(Dinobryon). Kjictkh, oAHHOHHbie hjih b kojiohhhx, MoryT Gmtb noKpbiTbi KpeMHHeBbi- 
mh nemyHKaMH (Mallomonas h Synura). CpeAH 30jiothctbix MoryT Gmtb h pn3onoAH- 
aJiBHbie (J)opMM (Chrysamoeba ). HenoABHacHbie (J>opMM noKpbiTbi cjih3bk) ( Clvysocap - 
sa) hjih HMeiOT TBep^yio KJieTOHHyio CTeHKy (Stichogloea). B xo^e acH3HeHHoro uHKJia 
noaBJiaioTca 30ocnopbi, cxoAHbie c npeAnoJiaraeMbiMH amjecTpajibHbiMH MOHa^aMH. 
TaKHM o6pa30M, epe^H 30J10THCTMX BblAeJlfllOTCfl MOHa^HblH, aMe 60 H,HHbIH (pH30n0,HH- 
aJibHbin), KancoHflHbiH, kokkohahmh, HHTHaTbiH h TajuioMHbiH ypoBHH opraHH3au,HH. 

,0pyroe HanpaBJieHHe obojhouhh 3ojiothctmx BOAopocjieH — b ycjioacHeHHH noKpo- 
bob ot nexjia h (|)H6pHJiJiapHbix JiopHK (Dinobryon), opraHHHecKHx ( Chrysolepidomo - 
nas ) h KpeMHHeBbix nernyeK (Paraphysomonas h Spiniferomonas) ao naHijHpa H3 KpeM- 
HHeBbix nernyeK (Synura h Mallomonas). 

CneuHajiH3auHa b xoAe obojiiouhh npHBejia k peAyxuHH hjih nojiHOH noTepe hcko- 
Topbix CTpyKTyp: xjioponjiacTa, (J)OTopeuenTopHOH chctcmm h acryTHKOB. BojibuiHHCT- 
bo bhaob 30JioracTbix MHKCOTpo(|)bi, HMeiomHe uiHpoKHH cneKTp nHTaHHa (Kristiansen, 
2005). Ohh MoryT (JiHKCHpoBaTb yniepoA b xoAe (J)0T0CHHTe3a (<|>oTOTpo<t>Ha), nojiynarb 
ero H3 pacTBopeHHbix opraHHHecKHx BemecTB (ocMOTpo(J)Ha) hjih 3axBaTbiBaTb h no- 
e^aTb Apyrne opraHH3Mbi (4>aroTpo(J)Ha). Tax, Ochromonas cnocoGeH k cMemaHHOMy 
nHTaHHio; npeAnoHTHTejibHbiH cnoco6 ero nHTaHHa 3aBHCHT ot pa.ua (JmKTopoB, b HHCJie 
KOTopbix ^JiHTeJibHocTb cBeTOBoro nepnoAa, KOHueHTpauna HeoGxoAHMbix opraHHHe¬ 
cKHx BemecTB h npncyTCTBHe aoGbihh. B tcmhobbix ycJiOBHax ero xjioponjiacT 3HanH- 
TejibHO coKpamaeTca. XjioponjiacT y Paraphysomonas peayunpoBaH ao GecuBeraoro 
jieHKonjiacTa (Preisig, Hibberd, 1983). Y GoJibiHHHCTBa bhaob Paraphysomonas (J>o- 
TOpeuenTopHaa cncTeMa pe^yunpoBaHa, ho JieHKonjiacT npHcyTCTByeT, npn otom oh 
M oaceT 3aHHMaTb JiioGoe noJioaceHHe, ho oGbihho accouHHpoBaH c a^poM (Kristiansen, 
1986; Moestrup, Andersen, 1991). Tojibko y oahoto bhab 3Toro po^a P. caelifrica xjio- 
ponJiacT HMeeT cranny HanpoTHB <f>OTopeaenTopHoro B3Ayraa. Y Chrysamoeba He- 
npaBHJibHoe AeJieHHe kjictkh MoaceT npHBecTH k nojiHOH noTepe xjioponjiacTa (Pascher, 
1917). B otom cjiynae 3 thx GecuBeraux aMeG cBa3biBaeT c 30 jiothctmmh tojibko oGpa- 

30BaHIie CTOMaTOUHCT. 

KojiHnecTBo acryTHKOB 1 hjih 2 y 30Jioracn>ix BOAopocjieH b TeneHHe Gojiee neM 
100 JieT paccMaTpHBajiocb b KanecTBe BaacHoro TaKcoHOMHHecKoro MapKepa Ha ypoBHe 
nopaAKOB (Chromulinales versus Ochromonadales, Senn, 1900). 3jicktpohho-mhk- 
pocKonHHecKHe (3M) HccJieAOBaHHa noKa3ajiH, hto OAHoacryraKOBbie bhabi hmciot 
BTopwe yKoponeHHbie acryraKH hjih ocTaroHHbie 6a3ajibHbie Tejia, a y bhaob, He HMeio- 
mnx acryTHKOB, Gbijih HaiiAeHbi AByacryraKOBbie 300cnopbi (Preisig, 1995). PeAynuna 
KopoTKoro acryTHKa JierKO npocjieacHBaeTca b jihhhh Ochromonas / Chromulina. TaK, 
ecjiH y Ochromonas oGa acryTHKa (ajihhhbih h kopotkhh) bhahmbi b cbctobom mhk- 
pocKone, to y Chromulina kopotkhh acryTHK yTparaji cboio JiOKOMOTopHyio (JjyHKUHio 
h peAyunpoBaH ao KopoTKoro OTpe3Ka, Hecymero <t>OTopeaenTop, KOTopbiH hbxoaht- 
ca b KapMaHe y cranvibi. Y JiopHKaTHoro poAa Chrysococcus (Chrysococcaceae) tojib- 
ko AJIhhhmh acryTHK bmxoaht Hepe3 anHKajibHyio nopy JiopHKH, a kopotkhh acryTHK 
ocTaeTca BHyTpn JiopHKH h (fiyHKUHOHHpyeT KaK <f>OTopeijenTop. Y Chrysocapsaceae, 
Stichogloeaceae h Apyrnx ccmchctb acryraKH HMeiOTca tojibko y 300cnop. HeKOTopbie 
poAbi 30JioracTbix nojiHocTbio yTpaTHJiH acryraKH. TaK, y Bitrichia ohh 3aMemeHbi bct- 
BamHMHca pH3onoAHaMH. Y Hydrurus h Dictyochales npncyTCTByeT tojibko oahh acry¬ 
THK, BTopoii peAyunpoBaH ao 6a3ajibHoro Tejia. OaroTpo<f>HbiH cnocoG nHTaHHa b bhac 
ceAHMeHTauHH b nnmeBOH Kop3HHe, uHTonjia3MaraHecKOM BbipocTe, noAAepacHBaeMOM 
acryTHKOBbIM KOpHeM H MHKpOTpyGOHKaMH, CnOCOGcTBOBaJI (|)OpMHpOBaHHK) Gojlbiuero 


1251 



no pa3Mepy KopoTKoro )KryraKa b mieTicax 6H<f>JiarejniaTHOH jihhhh. riocKOJibKy b 3a- 
xBaTe m anpoGnpoBaHHH nnmeBon Hacraubi (GaKTepHH) ynacTByiOT 06a acryraKa, ajhi 
yzjep)KaHHfl ee kopotkhh acryraK aojdkch Gbitb He MeHee 1—2 mkm ,zjji. (Moestrup, An¬ 
dersen, 1991). 

MoJieKyjiapHo-GHOJiorHHecKHe Hccne^oBaHHa 30jiothctlix BO^opocneH no^TBep- 
AHJIH Ba)KHOCTL TaKOrO TaKCOHOMHHeCKOrO npH3HaKa, KaK KOJIHHeCTBO/flJIHHa )KryTH- 
KOB flJIH KJiaCCH(J)HKaUHH 30J10THCTLIX BOflOpOCJieH Ha ypOBHe TaKCOHOB BbICOKOrO paH- 

ra (Andersen et al., 1999; Andersen, 2004b). )KH3HeHHaa <|>opMa (aMeGoH^Haa, Kan- 

coH^Haa, KOKKOH^Haa, )KryTHKOBaji h ap ) y xpH30<|>HT0Bbix TaiOKe cHHTaeTca Ba>KHLiM 
TaKcoHOMHnecKHM npH3HaKOM, ho j\si% TaKCOHOB Gonee HH3Koro ypoBHH opraHH3a- 
UHH. Pa3JIHHHbie )KH3HeHHbie (J)OpMBI C(J)OpMHpOBaJlHCL BHyTpH H MOHO-, H 6H(f>Jia- 
reJiJiaTHbix rpynn. 


CoBpeMeHHafl CHCTeivia Chrysophyta 

CoBpeMeHHaa CHCTeMa XpH30<|>HT0BbIX HaXO,ZJHTCfl B nOCTOHHHOM ,ZJBH)KeHHH h mho- 
rae BonpocM KJiaccu^HKaaiiii 30J1othctlix ro chx nop ocTaiOTca ^HCKyccHOHHLiMH. 
Pa 3 AejieHHbie Ha hcckojibko caMOCTOHTejibHbix miaccoB, xpH30(j)HT0Bbie BMecTe c apy- 
thmh KJiaccaMH reTepoKOHTOB BKJHOHeHM b cocTaB Heterokontophyta (= Stramino- 
shromes): Coscinodiscophyceae, Meridiophyceae, Bacillariophyceae, Bolidophyceae, 
Chrysomerophyceae, Chysophy ceae, Dichtyochophyceae, Eustigmatophyceae, Pela- 
gophyceae, Phaeophyceae, Phaeothamniophyceae, Pingiophyceae, Raphidophyceae, 
Schizocladophyceae, Synurophyceae, Xanthophyceae (Andersen, 2004b). B rnoGajib- 
hoh cHCTeMe 3yKapHOT Bee reTepoKOHTHbie BoaopocjiH h GecuBerabie nporacTbi c Tpex- 
nacTHMMH MacTHroHeMaMH BouiJiH b uapcTBO Straminopiles iiMnepim Chromoalveola- 
ta (Adi et al., 2005). 

B 3apy6e)KHLix nyGjiHKauHax bmccto TaxcoHa Chrysophyta uihpoko HcnojiL3yiOTca 
TepMHHM 6e3 HOMeHKJiaTypHoro paHra — Chrysophytes h Golden algae. B cocTaB Chry- 
sophytes, noMHMO Chrysophyceae h Synurophyceae , BKjnonaiOTca KJiaccbi reTepo- 
kohthmx BOAopocnen c HeacHbiM CHCTeMaTHnecKHM nojio)KeHHeM : Dichtyochophyceae, 
Pelagophyceae, Phaeothamniophyceae, a TaK>Ke GecuBeTHbie nporacTbi Bicosoecida h 
KJiacc Haptophyceae (= Prymnesiophyceae) (Preisig, 1995; Encyclopedia of Chryso- 
phyte Genera, 2005; Kristiansen, 2005). 

Abtop HacToameii CTaTbH paccMaTpHBaeT 30JioracTbie BOflopocjin KaK caMOCToa- 
TenbHbiH OT^eji Chrysophyta s. str., KOTopbiH o6i>e,zjHHfleT 6jiH3Kopo,zjcTBeHHbie KJiac- 
cbi Chrysophyceae h Synurophyceae , HMeiomne MOHO(j)HJieTHHecKoe npoHCxoacaeHHe 
(Andersen et al., 1999). TaKCOH Chrysophyta s. 1., noMHMO Chiysophyceae w Synurophy¬ 
ceae, MO)KeT BKJiiOHaTb h oxnajieHHO poflCTBeHHbie KJiaccbi Dichtyochophyceae, Pela¬ 
gophyceae h Phaeothamniophyceae (Silva, 1980; Bailey et al., 1998). Hto KacaeTca RByx 
Apyrnx miaccoB {Bicosoecida h Haptophyceae), to ohh, no-HameMy mhchhio, He mo- 
ryT 6biTb o6i>eAHHeHbi c 30Ji0THCTbiMH BOAopocnaMH! Bicosoecida npe^cTaBJiaiOT coGoh 
reTepoTpo^Hyio jihhhio reTepoKOHTOB, a ranTO(J)HTOBbie abjuuotch TaKCOHOM GoJiee bbi- 
cokoto paHra (oxzjeji Haptophyta) b cocTaBe Chromoalveolata (Andersen, 2004b, Adi 
et al., 2005). 

CncTeMa Chrysophyta s. 1. npe^cTaBJiaeTca HaMii Ha ocHOBaHHH aHajiH3a o63opHbix 
paboT Preisig (1995); Moestrup (1995); Encyclopedia of Chrysophyte genera (2001); 
Kristiansen (2005) h c yneTOM HMeiomnxca cBeaeHHH o HyKJieoTHflHOH nocjieaoBaTejib- 
hocth ManoH cyGBeAHHHUbi phGocomhoh PHK (SSU rRNA) h Ko^npyiomero ee reHa 
(Lavau et al., 1997; Andersen et al., 1999). 
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B cocTaBe Chrysophyta s. str. BtmeJiaiOTca ^sa KJiacca — Chrysophyceae h Synu- 
rophyceae, KOTopbie, KaK mli ynoMHHajm bmuic, no Mop^onornnecKHM, Ghoxhmh- 
qeCKHM H MOJieKyjWpHO-GHOJlOrHHeCKHM flaHHMM aBJiaiOTCa 6jIH3KOpOflCTBeHHMMH 
cncTeMaTHHecKHMH rpynnaMH h hmciot MOHO(|)HJieTHHecKoe nponcxoacfleHHe (An¬ 
dersen, 2004a, b). Pa3JiHHHe KJiaccoB Chrysophyceae h Synurophyceae 3aKjnonaeTca 
b cocTaBe nnrMeHTOB: Chrysophyceae hmciot xjiopo<t>HJDi c, h c 2 , Tor^a Ka k Synu¬ 
rophyceae — TOJiLKo c, (Andersen, Mulkey, 1983). KpoMe Toro, ocHOBaHHa acryra- 
kob (6a3anLHMe Tejia) y Synurophyceae napajuiejibHM, a He noyrnoM, KaK y Chry¬ 
sophyceae. Y Synurophyceae craraa OTcyTCTByeT, ho HMeeTca (fioTopeuenTopHoe 
B3AyTHe Ha aciyraKe, KopHH acryTHKa R, h R 2 cnnbHo pe^yunpoBaHM. OTMeneHM ot- 
JIHHHa 3THX KJiaccoB B MOp(j)OJIOrHH H 6HOreHe3e HapyaCHMX KpeMHHeBMX CTpyK- 
T yp — nernyeK. Ecjih y Chysophyceae ohh <|>opMHpyiOTca b cneijHajibHMX Be3HKy- 
jiax (SDV), cMeacHMx c Be3HKynaMH 3H,zjonjia3MaTHHecKoro peraKyjiyMa (ER), to y Sy¬ 
nurophyceae SDV (J)yHKUHOHHpyiOT b accoanauHH c BHeuiHeH MeMGpaHOH xjiopo- 
nJiacTa. 

IlepBOHaHajiLHo KJiacc Chysophyceae no KOJinnecTBy acryraKOB pa3,zjejiajica Ha .zjBa 
nopa^Ka: Chromulinales h Ochromonadales (Starmach, 1985). IIpHcyTCTBHe o^hoto 
hjih flByx acryTHKOB 6mjio o^hhm H3 BaacHeHumx TaKcoHOMHnecKHx KpHTepneB b ch- 
CTeMe Bourrelly (1957, 1965), ho yace b 1957 r. 6mjio npo/jeMOHCTpnpoBaHo (3M) 
(Fauree-Fremiet, Rouiller, 1957), hto pe^yunpoBaHHMH acryTHK cnpaTaH b uHTonjia3Ma- 
THHecKOM KapMaHe. B pe3yjn>TaTe jjpa, nopa^Ka 6mjih o6i>e,zjHHeHM b o^hh — Chromu¬ 
linales , B KOTOpMH BOUIJ1H BH.ZJM C OflHHM HJIH flByMJI BH^HMLIMH B CM acryTHKBMH (Prei- 

Sig, 1995). 

nopa^OK Chromulinales BKinonaeT b ce6a 8 ceMencTB, cxoahmx no CTpoeHHio no- 
ABnacHOH cTa^HH (Ochromonas- ran): Chromulinaceae, Dinobryaceae, Paraphysomona- 
daceae, Chrysolepidomonadaceae, Chrysamoebaceae, Chrysocapsaceae, Chrysosphae- 
raceae h Chrysothallaceae. 

B ceM. Chromulinaceae Bxo/nre po,zjM c tojimmh, oahhohhmmh KJieTKaMH, c o^hhm 
hjih AfiyMa acryTHKaMH. B oto ceMencTBo bxoaht 6ojn>moe kojihhcctbo bh^ob, oflHa- 
ko hx Mop<t>ojiorHHecKHe npii3HaKH oneHL BapnaGejibHM, nooTOMy H^eHTH^HKauHa hx 
hckjik) HHTeJiLHa Tpy^Ha. KoJiOHHajiLHMe npe^cTaBHTeJiH ceM. Chromulinaceae bkjho- 
naiOT po^M Uroglena h Uroglenopsis . Ohh (j)opMHpyiOT c(j)epHnecKHe kojiohhh c KJieT¬ 
KaMH, pacnoJioaceHHMMH Ha noBepxHocra, h coe^HHaiOTca chctcmoh BeTBamnxca npo- 
TOIIJia3MaTHHeCKHX HJIH CJIH3HCTMX Taacen. 

CeM. Dinobryaceae BmnonaeT JiopHKaTHMe <|>opMM, oahhohhmc h KoJiOHHajiLHMe. 
RaeTKH Dinobryon OKpyaceHM TBep^oH JiopHKOH. OopMa JiopHKH y 3Toro po,zja — TJiaB- 
HMH TaKCOHOMHHeCKHH KpHTepHH. OflHaKO Ha <|>OpMy JIOpHKH MOTyT OKa3MBaTL BJIH5I- 
HHe KOJieGaHHa <f>aicropoB cpe^M (Ahlstrom, 1937). Y KOJiOHHajibHMX bhaob Dino¬ 
bryon , noMHMO (J)opMM JiopHKH, BaacHM TaKace apxHTeKTypa kojiohhh h Mop<f>oJiorHa 
UHctm. TaK, Chrysococcus HMeeT mapoBH^Hyio JiopHKy c o^hoh hjih hcckojibkhmh no- 
paMH. 

TaKCOHOMHa ceM. Paraphysomonadaceae ocHOBaHa Ha yjibTpacTpyKType KpeM¬ 
HHeBMX cTpyKTyp, nernyeK h uinnoB (Ta6ji. I—III). Chrysosphaerella <|>opMHpyeT c(J>e- 
pnnecKHe kojiohhh hjih oahhohhmc kjictkh, apyrne poflM HCKjnoHHTeJibHO c o^h- 
hohhmmh KJieTKaMH. Spiniferomonas h Polylepidomonas hmciot xjioponjiacTM, b to 
BpeMa KaK Paraphysomonas GecuBeTeH. Bh^m ceM. Chrysolepidomonadaceae HecyT 
opraHHnecKHe nemyHKH (Peters, Andersen, 1993), noKpMBaiomne h KJieTKy, h acry- 

THKH. 

IIpe.a.cTaBHTejiH ceM. Chrysamoebaceae no <|>opMe pH3ono,zjHajii>HMe, o^HaKO hcko- 
TopMe bham ( Chrysamoeba ) hmciot b acH3HeHHOM uHKJie acryTHKOBMe ctb^hh, a Ha pH- 
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30 n 0 ,ZtfiaJlkH 0 H CTaAHH M02CCT npHCyTCTBOBaTL KOpOTKHH OnymeHHLIH )KryTHK (Hib- 

berd, 1971). 

IIpoHHe ceMeHCTBa nopa^Ka Chromulinales He hmciot acryTHKOB, nceBAonoAHH hjih 
pH3onoAHH h uojXBuyKHbi TOJibKO Ha CTa^HH 300cnopbi. KneTKH ceM. Chrysocapsaceae 
OKpyaceHM rycTOH cjih3bk) (KancoHAHaa cTpyKTypa). npeACTaBHTejiH ceM. Chrysospha- 
eraceae hmciot pa3BHTyio KJieTOHHyio cTeHKy (KOKKOHAHaa CTpyKTypa). 

CeM. Chrysothallaceae c cahhctbchhmm poaom Phaeoplaca xapaKTepH3yeTca cBoen 
napeHXHMHOH opraHH3aijHeH. 

PH30n0AHaJlLHbie XpH30(J)HT0BLie C peAyKUHpOBaHHOH KOpHeBOH CHCTeMOH )Kry- 
thkob jiopHKOH bxoaht b ceM. Stylococcaceae ( Hibberdiales ) (Andersen, 1989). Mho- 
rne H3 hhx flBJiaiOTCfl 3nH(J)HTaMH HHTHaTLix BOAopocjieii ( Chrysopyxis ). 3oocnopbi npH- 
KpenjunoTCH k hhth nocpeACTBOM tohkhx hhtch — (jmGpHJiJi (Ivanov, 1899). 

riopaAOK Hydrurales (c eAHHCTBeHHMM ceM. Hydruraceae) — KancoHAHMH no 
cBoen opraHH3auHH h 3HaHHTem>H0 oTJiHHaeTca ot Apyrnx nopaAKOB. IIpeACTaBHTe- 
jih ero (J)opMHpyiOT GojibiHHe cjiH3HCTbie TajuioMu. Hydrurus HMeeT bha KopHHHe- 
BaTMX BeTBHUlHXCH HHTCH, npHKpenJieHHLIX K KBMHHM B XOJIOAHLIX TOpHMX peKaX. 
Hhth Hydrurus (JmKTHnecKH npeACTaBJiaioT BeTBamHeca cnH3HCTLie Maccbi, cjih3L ko- 
Toptix BLiAenaeTca otacjilhlimh KJieTKaMH, pacnoJio)KeHHMMH b onpeAeneHHOM no- 
p«AKe. 

Btopoh KJiacc Synurophyceae coAep)KHT cahhctbchhi>ih nopaAOK Synurales c ABy- 
mh ceMeHCTBaMH: Mallomonadaceae h Synuraceae. KpeMHHeBbie cTpyKTypti Synuro¬ 
phyceae nnoTHO cobpaHLi b bhac naHunpa. CeM. Mallomonadaceae BKinonaeT oahhoh- 
Hbie BHAW, nemyHKH hx naHunpa c KpeMHiieBbiMH meTHHKaMH. B ceM. Synuraceae bxo- 
AHT KOJIOHIiaJlbHbie BHABI C HCUiyHKaMH 6e3 meTHHOK (Tabu. II, III). 

Tperan KJiacc 30J10 thctlix — Dictyochophyceae — c HHTepecHtiM nopaAKOM Di- 
ctyochales (cHJiHKO(|)JiareJiJiaTLi), KOToptiH xapaKTepH3yeTca cjiokhlim Hapy)KHLiM cxe- 
JieTOM H3 nojibix KpeMHHeBLix 3JieMeHTOB. 3 tot nopaAOK BKJiiOHaeT b ce6a Bcero He- 
ckojibko coBpeMeHHLix bhaob h cothh BMMepuiHx bhaob b MHoaeHe. npeAnoJiaraeT- 
cfl, hto TOTajiLHoe BMMHpaHHe cHJiHKO(|)JiarejiJiaT npoH3omjio H3-3a HapymeHHH b xoAe 
3 bojik)uhh npouecca (J)opMHpoBaHHa uHTocKeJieTa (Tappan, 1980). nepBOHanajibHo 
npeACTaBHTejiH 3 toto KJiacca BKJHonajiHCb b KJiacc Chrysophyceae. HeAaBHHe Hccne- 
AOBaHHa (Daugbjerg, Henriksen, 2001) noica3ajiH, hto CTpyKTypa nnacTHA KJiacca Di¬ 
ctyochophyceae 6nH)Ke Bcero k Haptophyceae , neM k xnoponnacTaM Chrysophyceae. 
no3AHee b Dictyochales 6hjih BKJiiOHeHLi Taioxe nopaAKH Pedinellalles (IOpoaob) 
h Rhizochromulinales (1 poA) (Moestrup, 1995; Encyclopedia of Chrysophyte Genera, 
2001 ). 

HeTBepTMH KJiacc Pelagophyceae c AByMH nopaAKaMH — Pelagomonadales h Sar- 
cinochrysidales — 6liji ycTaHOBJieH HeAaBHo Ha ocHOBe abhhbix ceKBeHHpoBaHHa Hy- 
KJieoraAOB (Andersen, Saunders, 1993; Andersen, Preisig, 2002). 3tot KJiacc BKinonaeT 
b ce6a bham, paHee accoijHHpoBaBUiHeca c KJiaccoM Chrysophyceae. V hhx chjilho pe- 
AyunpoBaHHaa KopHeBaa CHCTeMa )KryTHKOB, a TaK)Ke H3-3a OTcyTCTBHH pH3onjiacTa 6a- 
3ajH>Hbie Tejia npHKpenjiaiOTca npaMo k hacphoh MeMGpaHe (Saunders et al., 1995). no- 
mhmo 3anacHoro npoAyKTa, cxoahoto c xpH30JiaMHHapHHOM, ohh npoAyunpyiOT yHH- 
KaJlbHLIH CTepOJl. 

n«TLiH hoblih KJiacc Phaeothamniophyceae , jihihl HeAaBHo BbiBeAeHHtiH H3 cocTa- 
Ba Chrysophyceae (Bailey et al., 1998), o6i>eAHHaeT 14 poaob kokkohahoh, KancoHAHOH 
h HHTHaTOH cTpyKTypu. AHajiH3 nocJieAOBaTejiLHOCTH reHOB yKa3MBaeT, hto 3Ta TaKco- 
HOMHnecKaa rpynna 6jiH>Ke k KJiaccaM Xanthophyceae h Phaeophyceae, neM k Chryso¬ 
phyceae. 
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OxzjeJi CHRYSOPHYTA Pascher, 1914 

Kaacc CHRYSOPHYCEAE Pascher, 1914 

nopaflOK CHROMULINALES Pascher, 1910 

CeM. CHROMULINACEAE Engler, 1897 

O^HOKryTHKOBbie no^,BH>KHbie kjictkh: Amphichrysis Korshikov, 1929; Chromulina 
Cienk., 1870; Chrysapsis Pascher, 1910; Mucosphaera A. J. Dop et Van Beem, 1980; 
Oikomonas Kent, 1980; Pyramidochrysis Pascher, 1909; Saccochrysis Korschikov, 
1941; Sphaleromantis Pascher, 1910. 

^By)KryTHKOBLie no^Bii>KHbie kjictkh: Anthophysa Bory, 1822; Atraktochrysis 
R. Focke, 1957; Chrysobotriella E. Strand, 1928; Chrysodendron Pascher, 1927; Chryso- 
nephele Pipes, P. A. Tyler et Leedale, 1989; Chrysoxys Skuja, 1948; Cladonema Kent, 
1980; Cyclonexis A. Stoles, 1886; DendromonasF. Stein, 1878; Didymochrysis Pascher, 
1929; Eusphaerella Skuja, 1948; Lepidochrysis Ikavalko, Kristiansen et Thomsen, 1994; 
Mycochrysis Pascher, 1916; Ochromonas Vysotskij, 1887; Ochrostylon Pascher, 1942; 
Siderodendron E. G. Prinsgsheim, 1946; Siphomonas E. G. Pringsheim, 1946; Spumella 
Cienkowski, 1870; Stipitochrysis Korschikov, 1941; Synuropsis J. Schiller, 1929; Uro- 
glena Ehrenberg, 1835; Uroglenopsis (Calkins) Lemmermann, 1899 emend. Wujek et 
R. H. Thompson, 2002; Wellheimia Pascher, 1917. 


CeM. DINOBRYACEAE Ehrenberg, 1834 

OflHomyrHKOBbie no^Bii>KHBie kjictkh: Angulochiysis Lackey, 1940; Chiysococ- 
cus G. A. Klebs, 1892; Conradocystis A. Hollande in Grasse, Kephyrion Pascher, 1911; 
Lepochromulina Scherffel, 1911; Porochiysis Pascher, 1917; Woronichiniella Skvort¬ 
sov, 1961. 

^By)KryTHKOBbie no/jBH>KHbie kjictkh: Arthrochysis Pascher, 1942; Arthropyxis Pa¬ 
scher, 1942; Chrysolykos B. Mack, 1951; Codonodendron Pascher, 1942; Dinobryon 
Ehrenberg, 1834; Epipyxis Ehrenberg, 1838; Ollicola Vors, 1992; Poterioochromo- 
nas Scherffel, 1911; Pseudokephyrion Pascher, 1913; Sphaerobryon F. J. R. Taylor, 
1954; Stokesiella Lemmermann, 1908; Stylochrysalis F. Stein, 1878. 

CeM. PARAPHYSOMONADACEAE Preisig et D. I. Hibberd, 1983 

^By)KryTHKOBbie noflBH)KHbie kjictkh: Chrysosphaerella Lauterbom, 1896; Para - 
physomonas de Saedeler, 1929; Polylepidomonas Preisig et D. I. Hibberd, 1983. 


Spiniferomonas E. Takahashi, 1973 

Sect. Tubulares Voloshko sect, nov., 2008 

Spinae tubulares, acuminatae, orbiculares in sectione tranversali. Squamae unifor¬ 
mes. 

Typus: S. bourrellyi E. Takahashi, 1973. 

IXImibi TpyGnaTbie, 3aocTpeHHbie, oicpyrnbie Ha nonepeHHOM pa3pe3e. HemyiiKH o j\- 
Horo ruiaHa cTpoeHHa. 

Twn: S. bourrellyi E. Takahashi, 1973. 
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Sect. Planae Voloshko sect, nov., 2008 

Spinae planae, acuminatae ad apicum. Squamae uniformes. 

Typus: S. abei E. Takahashi, 1973. 

UIhiim ruiocKHe, 3aocTpeHHLie y BepiiiHHM. UemyHKH o^Horo nnaHa cTpoeHHa. 
Tnn: S. abei E. Takahashi, 1973. 

Sect. Trigonae Voloshko sect, nov., 2008 

Spinae trigonae, triangulares in sectione tranversali. Squamae plerumque structuris 
compositura quam in sectionibus Tubulares et Planae. 

Typus: S. trioralis E. Takahashi, 1973. 

UIhiim TpexrpaHHMe, Ha nonepenHOM pa3pe3e TpeyroubHMe. UemyHKH 6onee cjiohc- 
Horo CTpoeHHa, neM b ceKUHHX Tubulares h Planae. 

CeM. CHRYSOLEPIDOMONADACEAE M. C. Peters et R. A. Andersen, 1993 

,HBy)KryTHKOBMe no,zjBH>KHMe kjictkh: Chrysolepidomonas M. C. Peters et R. A. An¬ 
dersen, 1993. 


CeM. CHRYSAMOEBACEAE Poche, 1913 

OflHomyraKOBMe no^BiDKHLie kjictkh: Amphirhiza Skuja, 1948; Chrysamoeba 
G. A. Klebs, 1892; Chrysostephanospaera Scherffel, 1911; Platychrysella Valkanov, 
1970. 

^BymyniKOBMe no^BiDKHBie kjictkh: Brehmiella Pascher, 1928; Rhizoochromonas 
K. H. Nicholls, 1990. 

JKryTHKOBMe CTa^HH OTcyTCTByioT: Chrysarachnion Pascher, 1913; Chrysidiastrum 
Lauterbom in Pascher, 1913; Leukapsis Pascher, 1940; Leukochrysis Pascher, 1917. 

CeM. CHRYSOCAPSACEAE Pascher, 1912 

OflHomyraKOBMe no,zjBH>KHMe kjictkh: Chrysocapsa Pascher, 1913; Chrysotilos 
Pascher, 1931; Dermatochrysis Pascher, 1913; Entswisle et R. A. Andersen; Eirmodes- 
mus L. A. Whitford, 1970; Gloeochysis Pascher, 1925; Kremastochrysis Pascher, 1942; 
Naegieliella (Chrysochaete), Correns, 1893; Pascherella W. Conrad, 1926; Phaeaster 
Scherffel, 1927. 

^By>KryTHKOBMe noflBHHCHMe kjictkh: Chrysocapsella Bourrelly, 1957; Kremasto¬ 
chrysis Pascher, 1942; Naegeliella s. str. 

5KryTHKOBMe ctb^hh OTcyTCTByioT: Bourrellia Dillard, 1970; Chalkopyxis Pa¬ 
scher, 1931; Chrysosaccus, Pascher 1925; Heimiochrysis Bourrelly, 1949; Phaeosphae- 
ra W. West et G. S. West, 1903. 

CeM. CHRYSOSPHAERACEAE (= Stichogloeaceae) Pascher, 1914 

OflHomyrHKOBMe no^Bii>KHBie KJieTKH: Chrysosphaera Pascher, 1914; Epicystis Pa¬ 
scher, 1930. 

CeM. CHRYSOTHALLACEAE (= Phaeoplacaceae) Huber-Pestalozzi, 1941 

Phaeoplaca Chodat, 1926. 
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IIopaflOK HIBBERDIALES R. A. Andersen, 1989 
CeM. HIBBERDIACEAE R. A. Andersen, 1989 
Chromophyton Woronin, 1880; Hibberdia R. A. Andersen, 1989. 

CeM. STYLOCOCCACEAE Lemmermann, 1899 

Bitrichia Woloszynska, 1914; Chrysoamphipyxis K. H. Nicholls, 1987; Chrysoaphi- 
trema Scherffel, 1927; Chrysocrinus Pascher, 1914; Chrysopodocystis Billard, 1978; 
Chrysopyxis F. Stein, 1878; Chrysothecopsis W. Conrad, 1931; Chrysothylakion Pascher, 
1931; Derepyxis A. Stokes, 1885; Heliapsis Pascher, 1940; Heliochrysis Pascher, 1940; 
Heterolagynion Pascher, 1912; Hyalocylix J. B. Petersen et J. B. Hansen; Kybotion Pa¬ 
scher, 1940; Lagynion Pascher, 1912; Platytheca F. Stein, 1878; Porostylon Pascher, 
1940; Rhyzaster Pascher, 1916; Styloceras Reverdin, 1919; Stylococcus Chodat, 1898. 

nopaaoK HYDRURALES Pascher, 1931 

CeM. HYDRURACEAE Rostafinsky, 1881 

Celloniella Pascher, 1929; Chrysonebula J. W. G. Lund, 1953; Hydrurus C. Agardh, 
1824; Phaeodermatium Hansgirg, 1889. 


Kaacc SYNUROPHYCEAE R. A. Andersen, 1987 
nopaflOK SYNURALES R. A. Andersen, 1987 
CeM. MALLOMONADACEAE Deising, 1986 

Conradiella ? Pascher, 1925; Mallomonas Perty, 1852, ceKunn: Akrokomae Asmund 
et Kristiansen, 1986; Alphaphorae Preisig, 1989; Annulatae Asmund et Kristiansen, 
1986; Cucullatae Barreto, 2001; Grossae Kristiansen, 2002; Heterospinae Momeu et 
Peterfi, 1979; Insignes Asmund et Kristiansen, 1986; Leiboimeanae Asmund et Kristian¬ 
sen, 1986; Mallomonas Kristiansen, 2002; Marsupales Croome, Kristiansen et Tyler, 
1998; Multisetigerae Asmund et Kristiansen, 1986; Papillosae Asmund et Kristiansen, 
1986; Planae Momeu et Peterfi, 1979; Pseudocoronatae Asmund et Kristiansen, 1986; 
Punctiferae Asmund et Kristiansen, 1986; Quadratae Momeu et Peterfi, 1979; Retrorsae 
Siver, \9%%\Striatae Asmund et Kristiansen, 1986; Torquatae Momeu et Peterfi, 1979. 

CeM . SYNURACEAE Lemmermann, 1899 

Chlorodesmos ? F. W. Phillips, 1882; Chrysodidymus Prowse, 1962; Jaoniella ? 
Skovrtsov, 1961; Pseudosyncrypta ? Kisselev, 1931; Synura Ehrenberg, 1835. 


KnaccDICTYOCHOPHYCEAE (Lemmermann, 1901) P. C. Silva, 1980 
IlopwoK DICTYOCHALES Haeckel, 1894 
CeM. DICHTYOCHACEAE Lemmermann, 1901 
Dichtyota Ehrenberg, 1837; Octactis J. Schiller, 1925. 


4 EoTaHHHecKHft acypHaji, No 8, 2008 r. 
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riopflflOK PEDINELLALES B. Zimin., Moestrup et G. Hallfors, 1984 
CeM. PEDINELLACEAE Pascher, 1910 

Actinomonas Kent, 1880; Apedinella Throndsen, 1971; Ciliophrys Cienkowski, 
1876; Mesopedinella Daugbjerg, 1996; Parapedinella S. M. Pederen, P. L. Bleech et 
H. A. Thomsen, 1986; Pedinella Vysotskij, l%$7 ; Pseudopedinella N. Carter, 1937; Pte- 
ridomonas Penard, 1889. 

CeM. CYRTOPHORACEAE Pascher, 1911 
Cyrtophora Pascher, 1911, Palatinella Vysotskij, 1887. 

IIopaflOK RHIZOCHROMULINALES O’Kelly et Wujek, 1994 
CeM. RHIZOCHROMULINACEAE O’Kelly et Wujek, 1994 
Rhizochromulina D.J. Hibberd et Chretiennot-Dinet, 1979. 


Knacc PELAGOPHYCEAE R. A. Andersen et G. W. Saunders, 1993 

IIopaflOK PEL AGO MON A DALES R. A. Andersen, G. W. Saunders, 1993 

Aureococcus Hargraves et Sieburth in Sieburth, P. W. Johnson et Hargraves, 1988; 
Pelagococcus R. E. Norris in J. Lewin, R. E. Norris, S. E. Jeffrey et B. E. Pearson, 1977; 
Pelagomonas R. A. Andersen et G. W. Saunders, 1993. 

nopaflOK SARCINOCHRYSIDALES Gayral et Billard, 1977 

CeM. SARCINOCHRYS IDA CEAE R. A. Andersen et G. W. Saunders, 1993 

Ankylochrysis Billard, 1995; Aureoumbra D. A. Stockwell, DeYoe, Hargraves et 
P. W. Johnson, 1997; Chrysocystis Lobban, D. Honda et Chihara, 1995; Chrysonephos 
W. R. Taylor, 1952; Chrysoreinhardia Billard in L. Hoffmann et al., 2000; Nemato- 
chrysopsis Chadfaud, 1947; Sarcinochrysis Geitler, 1930. 


Kaacc PHAEOTHAMNIOPHYCAE R. A. Andersen et Bailey, 1998 

nopaaoK PH AEOTH AMNI ALES Bourrelly, 1954 emend. R. A. Andersen 

et Bailey, 1998 

Chrysapion Pascher et Vlk, 1943; Chrysocapsopsis ? R. H. Thompsen et Wujek, 
1998; Chrysoclonium Pascher, 1925; Chrysodesmis ? Starmach, 1970; Koinopodion ? 
Pascher, 1943; Phaeobotrys H. Ettl, 1966; Phaeogloea Chodat, 1922; Phaeoschizochla- 
mys Lemmermann, 1898 \ Phaeothamnion Lagerheim, 1884; Selenophaea Chadat, 1922; 
Sphaeridiothrix Pascher et Vlk, 1943; Stichogloea Chodat, 1897; Tetrachrysis A. J. Dop, 
1980; Tetrapion Pascher, 1943; Tetrasporopsis Lemmermann et Schmidle, 1902. 

nopaflOK PLEROCHLOR1DELLALES H. Ettl, 1956 
Pleurochloridella Pascher in Rabenhorst, 1938. 
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KpeMHHeBbie CTpyKTypbl B T3KC0H0MHH 30J10THCTbIX BOaopOCJieH 


IiAeHTH(|)HKaaH)i 30JI0THCTMX BOAopocjieir h cennac npeACTaBJiaeT GoJibiime TpyA- 
HOCTH BCJieflCTBHe HeAOCTaTOHHOCTH TaKCOHOMHHCCKH 3HaHHMbIX IipH3HaKOB Ha ypOB- 
He CM h H3-3a bbicokoh Mop(|)OJiorHHecKOH H3MeHHHB0CTH bhaob. C Hanajia aKTHBHOrO 
HcnoJib30BaHna MeTO^OB 3M 6 biJia onncaHa TOHKaa cTpyKTypa KpeMHHeBbix noKpoBOB 
(nernyeK h meraHOK) y nonra 300 (25%) H3 1200 bhaob 30jiothctlix BOAopocjieH (Kri¬ 
stiansen, 1996, 2005). 3th He)KHbie CTpyiaypbi pa3MepoM Bcero 1—10 mkm nonra He- 
3 aMeTHbI B CM, nOCKOJlbKy HX K03(|)(j)HAHeHT OTpa)KeHHfl 6J1H30K K K03(J)(|)HaHeHTy OTpa- 
aceHHfl boabi. CTaH^apTHbiM HHCTpyMeHTOM aJ ia H3yneHHa KpeMHHeBbix nernyeK h 
meraHOK cTaji 3M c npe^enoM pa3pemeHH« 0.0002 bmccto 0.2 mkm CM. Yctpohct- 
BO KpeMHHeBbix CTpyKTyp HMeeT GoJIblliyiO TaKCOHOMHneCKyiO 3HanHMOCTb H flaeT B03- 
mokhoctl Hccne^oBaTb 6Horeorpa<f>Hio h skohothio 3thx opraHH3MOB, a Taioxe hc- 
noJib30BaTb hx b KanecTBe HHAHKaTopHbix opraHH3MOB, ocoGemio b najieoJiHMHonorHH. 
Hmchho no3TOMy mli AOCTaranHO noApoGHO nocTapajincb onncaTb hx cTpyKTypy. 

B KJiacce Chrysophyceae (ceM. Paraphysomonadaceae) nemyiiKH roMonoJiapHbie, 
pa^HajibHOH hjih GnnaTepajibHOH chmmctphh (TaGji. I). Pa 3 JiHnaiOT Tpn rana nemyeK: 
nnocKHe nemyHKH 6e3 CTpyKTypbl h peraKyjumHH, nemyHKH c ajihhhbim ueHTpajibHbiM 
mnnoM h Kpoiomwe nemyiiKH co cjiokhoh cynepcTpyKTypon, nacTO HanoAoGne Kopo- 
Hbi. y GecuBeTHoro pojxa. Paraphysomonas, He HMeiomero xjioponnacTa, HeKOTopbie bh- 
Abi HMeiOT oahh ran nemyeK, Apyrne — 2 hjih 3 rana (Preisig, Hibberd, 1983). AHa- 
jih3 nocJie^OBaTejibHocra reHOB noATBep)KAaeT TaKCOHOMHio Paraphysomonas , ocho- 
BaHHyio Ha Mop<t>oJiorHnecKHX abhhbix (Caron et al., 1999). TaK, Paraphysomonas 
vestita, P. bandainensis, P. imperforata h P. foraminifera (TaGji. I, 5 — 6) npeACTaBJiaiOT 
coGoh xopomo onepneHHyio rpynny c nemyHKaMH, HecymHMH AJiHHHbie mmibi. ffpy- 
raa rpynna napa<f>H30MOHacoB c njiocKHMH h KpoiomHMH nemyHKaMH (P. butcheri h ap) 
HBJiaiOTCfl jinmb oT^ajieHHo poACTBeHHbiMH nepBOH rpynne (TaGji. I, 7). ,0pyrHe poABi 
ceM. Paraphysomonadaceae — Spiniferomonas h Chrysosphaerella (c xJioponJiacTa- 
mh) — HMeiOT KaK njiocKHe nemyincH, TaK h c ajihhhbim umnoM (TaGji. I, 1 — 4 , 8 — 11). 
Poa Polylepidomonas HeceT tojilko njiocKHe nemyHKH c acHMMeTpHHHOH opHaMeH- 
TauneH. KpoMe Toro, bhabi poaob Spiniferomonas h Polylepidomonas npeACTaBJieHbi 
tojilko oahhohhbimh KJieTKaMH. Otjihhhtl Spiniferomonas ot Chrysosphaerella 6 o- 
Jiee cjio)kho. Ecjih CHanajia poA Chrysosphaerella Gliji onncaH KaK KOJiOHHajibHbiH (Lau- 
terborn, 1899), to no 3 AHee Glijih Haii^eHbi bhabi c oahhohhbimh mieraaMH (Wujek 
et al., 1977). 3th bhabi cTajiH BKJiionaTb b poA Spiniferomonas , ho 3 aTeM J. Kristiansen, 
D. Tong (1989) npeAJio)KHJiH BHyTpn poAa Chrysosphaerella BbiAejiHTb 3 BOJnouHOHHyio 
jihhhk) yBejiHnHBaiomeHca cjio)khocth. fljia TaKcoHOMHH 3Toro po,qa HanGojiee Ba)K- 
Ha Mop<t>oJiorHfl mnna: ocHOBaHHe iirnna Chrysosphaerella HMeeT abohhoh 6a3ajibHbiH 
AHck, b to BpeMH KaK y Spiniferomonas ocHOBaHHe mnna npocToro cTpoemui. Ha ypoBHe 
BH^a ycTpoiicTBO ocHOBaHHa urnna h opHaMeHTauna nemyHKH Chrysosphaerella hb- 
JiaeTCH Ba)KHbIM TaKCOHOMHneCKHM npH3HaKOM. 

Poa Spiniferomonas BKJHonaeT bhabi c TpyGnaTbiMH, hjiockhmh h TpexrpaHHbiMH uih- 
naMH. TpexrpaHHbie mnnhi MoryT hmctb KpBiJiba hjih Apyrne CTpyKTypbl (TaGji. I, 8 — 
11). Bhabi c TpexrpaHHbiMH iimnaMH hmciot GoJiee cjio)KHyK) CTpyKTypy nemyHKH (c ABy- 
m« jiaxyHaMH, c nanHJwpHbiMH BbipocTaMH h nepeMbinKaMH). Mbi nocnmajiH HeoG- 
xoahmbim BbiAejiHTb b cocTaBe poAa Spiniferomonas 3 caMocToaTejibHbie cckijhh Tu- 
bulares , Planae h Trigonae, onHcamui KOTopbix AaHbi b HacToameir cTaTbe. K KJiaccy 
Synurophyceae othocht 4 poAa: Mallomonas (Mallomonadaceae), Synura, Chrisodidy- 
mus h Tessellaria (Synuraceae). KpeMHHeBbie CTpyKTypbl y Synurophyceae reTepono- 
JiapHbie c GnjiaTepajibHOH cHMMeTpneH h coGpaHbi b bhac naHunpa H3 cnnpajibHbix hjih 
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nonepenHLix pauoB, b KOToptix HemyiiKH iijiotho cKpenjieHH BMecTe rmoKonpoTeHHOM. 
Ha noBepxHOcra kjictkh hx moecct 6mtb jxo neTbipex pa3JiHHHbix ranoB (Ta6ji. III). 

CeM. Synuraceae BKjnonaeT b ce6a KOJiOHHajibHbie <|>opMM, cpe,zm KOTopux pou Sy¬ 
nura — MHoroKJieTOHHHH. Kojiohhh 6jiH3KopoucTBeHHoro Chrysodidymus coctoht 
B cero H3 AByx kjictok. Bee HemyiiKH y Synura opHeHrapoBaHbi napajuiejibHO och kjict- 
kh. non™ y Bcex BHflOB 3Toro poua reTeponojMpHbie HemyiiKH c amiKajiLHbiM nojiMM 
uiHnoM hjih Aop3ajibHMM rpe6eHeM (khjicm) (Ta6n. IV, A — E). 06e oth cTpyKTypbi hb- 
jhhotch HacTLio ochobhoh njiacraHKH h pa3BHBaiOTca b oahoh Be3HKyne (SDV) c ne- 
myiiKOH. 

no CTpyKType HemyiiKH poj\ Synura uejniTca Ha Tpn cckuhh: Synura, Petersenianae 
h Lapponica (Kristiansen, Preisig, 2007). B cckuhh Synura HemyiiKH c uHCTajibHMM uih- 
noM h c BTopHHHMMH CTyKTypaMH b BH/je pe6ep h nannnji (Ta6ji. Ill, 1 — 3; IV, E). B cex- 
miH Petersenianae (Ta6 ji. Ill, 5 — 10; IV, A) HemyiiKH 6e3 umna, ho c nojibiM MeunaH- 
hhm rpeOHeM (khjicm). B cckuhh Lapponica HemyiiKH He hmciot HHKaKOH opHaMeHTa- 
UHH, KpoMe ueHTpajiLHoro BbipocTa (B3,nyTHJi) (Ta6n. Ill, 4). B naHunpe kjictkh xpoMKa 
HemyiiKH HanpaBJieHa BHyTpb h npHKpMBaeTca coce/mHMH nemyiiKaMH, a rpeOeHb pac- 
noJiaraeTca Ha Hapy>KHOM (uHCTajibHOM) KOHue. Cckuhh Petersenianae h Synura xopo- 
rno OTJiHHaiOTca Mop(J)OJiorHeH h nocjieAOBaTejibHocTbio tchob; ohh aBJunoTca poucT- 
BeHHMMH ipynnaMH, ho, Bepoarao, He moho^hjicthhcckhmh. HaHGojiee hphmhthbhlim 
bhjjom cHHTaeTca Synura sphagnicola 6e3 KaKOH-JinGo opHaMeHTauHH HemyiiKH h c ko- 
Potkhm uop3ajibHbiM rpeGHeM (Lavau et al., 1997). 

Pou Tessellaria c cuhhctbchhlim bhuom T. volvocina HMeeT nemyiiKii, cxo^Htie c 
S. lapponica , ho 6 e3 ueHTpajibHoro BbipocTa (Wee, 1997). 3tot pou 3aHHMaeT KaK 6 li 
npoMOKyTOHHyio no3HUHio Me^tcuy Synurophyceae h Chrysophyceae. 

Pou Mallomonas c ouhhohhlimh KJieTKaMH, o6lihho c oahhm )KryraKOM, kopotkhh 
)K ryTHK peuyunpoBaH noHTH y Bcex bhuob uo KopoTKoro OTpe3Ka. Ot anexca uo 3auHero 
KOHua KiieTKH y Hero MoryT pacnojiararbca uo 4 ranoB MopifiojiorHHecKH ,zjH<f><f>epeHUH- 
poBaHHbix nemyeK (Ta6ji. III). OcHOBHaa njiacTHHKa TpexnacraoH nemyHKH Mallomo¬ 
nas uejiHTca TOJicTbiM V-o6pa3HbiM peGpoM Ha iuht h kpomkh (Ta6ji. IV, C). Ha BHern- 
Hen cTopoHe HemyiiKH MoryT 6 litl BTopHHHbie cTpyKTypti: pe6pa, namumu, nopti h pe- 
THKyjwuHH. C noMomtio ocoGoh uHCTajibHOH CTpyKTypbi HemyiiKH — xynojia — k Hen 
npHKpenjiaeTca meraHKa. Ha noBepxHOCTH kjictkh HemyiiKH MoryT pacnoJiaraTbca npo- 
UOJIlho, nou KocbiM yrjiOM hjih nonepex och kjictkh (Siver, 1991). 

y 6ojn>iHHHCTBa bhjjob Mallomonas HeKOTopbie hjih Bee HemyiiKH HecyT ot ouhoh 
uo HecKOJibKHx meTHHOK. LL(eTHHKa HMeeT bhu cKpyneHHOH b TpyGxy njiacraHbi c He- 
njioTHo 3aMKHyTMMH xpaaMH, (J)opMHpyiomHMH npouoJibHyio mejib (Wujek, Kristian¬ 
sen, 1978). IIJeTHHKa cbohm pacmHpeHHbiM kohuom (hotoh) npHKpenjweTca k BbieMKe 
xynojia. Ctboji iucthhkh mo)kct 6litl rjia^KHM hjih c 3 y6HaTocTbio, HHorua co cjio>khi>i- 
mh TepMHHajibHbiMH CTpyKTypaMH: uuieM (M acaroides ), ocTpne (M costata , M. inter¬ 
media) hjih KpiOHbfl (M heterospina) (Ta6ji. Ill, 4 — 6, 9, 10). ^HcrajibHaa nacTt me- 
thhkh 6 n(|)ypKaTHaa, nceBuo6H(|)ypKaTHaa hjih 3aocTpeHHaa. CymecTByiOT 2 rana 3y6- 
naTLix iueTHHOK: Kpacnedodonmubiu ran — c 3y6HaTocTbio buojil xpaa mejiH CTBOJia 
meraHKH h HomaKanmmecKuu — c 3y6naTOCTi>K), He CB«3aHHOH c KpaeM mejiH. Bh- 
4 )ypKarabie h KpacneuouoHTHbie iucthhkh HBJiaiOTca, ohcbhuho, Gojiee hphmhthbhlimh 
CT pyKTypaM h, ohh Bcerua npHKpenjnnoTCH k nemyiiKaM 6ojiee npocTOH KOHCTpyKUHH 
h 6 e3 xynojia (Asmund, Kristiansen, 1986). HoTaKaHranecKHe meraHKH, Bepoarao, hb- 
junoTca 6oJiee BbicoKOopraHH30BaHHMMH. 3 th meraHKH o6lihho BCTaBJiaiOTca b xynoji 
HemyiiKH 6ojiee cjio)KHoro ycTpoiicTBa c anHKajibHOH h 6a3ajibHOH nacraio. npn uBH)Ke- 
hhh KJieTKH meTHHKH HanpaBJieHH Ha3au, a npn oTcyTCTBHH ubidkchhh pacnojiaraiOTca 
noHTH nepneHUHKyjiapHO k noBepxHOcra kjictkh. 
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IU[eTHHKH Mallomonas He roMOJiorHHHM uinnaM Synura. npeAnonaraeTca, nro Tpy6- 
nan>ie XBOCTOBLie nemyHKH y HeKOToptix bhaob Synura roMonorHHHbi HaH6onee npHMH- 
thbhlim meTHHKaM Mallomonas (Kristiansen, Vigna, 1994). H meraHKH, h Tpy6nan>ie ne- 
uiyHKH KOHCTpyHpyioTca TeM >Ke cnocoGoM, ksk He noJiHOCTbio cKpyneHHtie Tpy6KH (We- 
therbee et al., 1995). Y Mallomonas nemyHKH h meraHKH npoH3BOAnTca b Be3HKyjiax 
(SDV), accouHHpoBaHHbix c BHeuiHeH MeMbpaHOH xnoponnacTa, KaK y Synura (Wujek, 
Kristiansen, 1978; Mignot, Brugerolle, 1982). O^HaKo rnaOnoH nemyHKH y Mallomonas 
(J)opMHpyeTca He c ynacraeM xnoponnacraoH MeMGpaHti, a c noMoim>K) MHKpo(|)H6pHJiJi. 

Pa3JiHHHLie ram>i nemyeK h meraHOK onpeAenniOT pa3JiHHHbie ceKUHH poAa Mal¬ 
lomonas h oto no,qTBep)KAaeTca MoneKynnpHMMH AaHHtiMH (Lavau et al., 1997). B Ha- 
cToamee BpeMa b cocTaBe po.ua Mallomonas BHAenaeTca 19 ceKUHH (Kristiansen, 2002). 
Ecjih nepBHHHbie cTpyKTypti nemyHKH (Kynon, V-o6pa3Hoe pe6po) 6onee HH<f>opMa- 
THBHBI Ha BBICOKOM TaKCOHOMHneCKOM ypOBHe, TO BTOpHnHbie CTpyKTypti (nanHJIJIM H 
He>KHi>ie peraKyjiauHH) — npn TaKcoHOMHH Ha 6onee hh3kom ypoBHe. B npHMHTHBHtix 
ceKUHflx poAa nemyHKH rna^KHe hjih peraKyjiHpoBaHHbie, GontuiHHCTBo hx nacra 6e3 
Kynona. OTcyTCTBHe Kynona noATBep)KAaeTca nocneAOBaTentHOCTtio reHOB KaK npn- 
mhthbhlih npH3H3K (Lavau et al., 1997), nooTOMy CTaTyc ceKUHH Planae cnHTaeTca ca- 
mmm hh3khm no cBoeii opraHH3auHH, r^e Bee nemyHKH oahoto rana ycTpoiicTBa h 6e3 
Kynona (Ta6n. Ill, 8). B ceKUHH Heterospinae peraKyjiHpoBaHHbie nemyHKH co cne^a- 
mh Kynona (Ta6n. Ill, 5, 6 ). UJeraHKH 3^ecb AByx ranos, Hrontnarae h c KpiontaMH. 
B ceKUHH Punctiferae noMHMO peraKyjwuHH Ha nemyHKe HMeeTcn V-o6pa3Hoe pe6po 
( T a6n. Ill, 12 ). 

M. acaroides, ranoBOH bha poAa, npHHaune)KHT caMOH GontmoH cckuhh — Mal¬ 
lomonas. HemyHKH TpexnacTHoro THna h pa3AeJunoTca Ha Kynon, iuht h (JmaHrn 
(Ta6n. IV, C). LU[ht h (fmaHrn oTAeneHti Apyr ot Apyra V-o6pa3HMM peGpoM. Ea- 
3anbHan nnacraHKa nacTO c BTopHnHMMH CTpyKTypaMH, peGpaMH h peraKyjrauHHMH. 
3M noKa3MBaeT, hto ora BTopnnHbie CTpyKTypti pacnonaraiOTcn Ha BHeuiHeH, Aop- 
3antHOH crapoHe nemyHKH. BHyTpeHHaa noBepxHocra ee coBepmeHHo nnocKan h rnau- 
Kan, 3a HCKmoneHHeM Bxoua b Kynon. Y M. crassisquama HMeeTca ao 4 ranoB nemyeK 
h 2 rana iucthhok: 3y6narae h meraHKH co mneMOM c oco6o ycTpoeHHOH BepmiiHOH 
(Ta6n. Ill, 1 — 4). CooraomeHHa Me)KAy othmh 2 ranaMH meraHOK TaKOBo, hto npn hh3- 
khx TeMneparypax <f>opMHpyiOTca TontKO nepBbie, a npn blicokhx TontKO BToptie, npn 
cpeuHHx TeMnepaTypax — h Te, h Apyrne (Siver, Scogstad, 1988). Ha Mop<f>onorHio ne¬ 
myeK y Synura petersenii BnnneT BennnHHa pH h TeMnepaTypa cpe,zu>i (Gutowski, 1995; 
Nogina et al., 2005). Y M. tonsurata Mop<t>onorHfl h nemyeK, h meraHOK 3aBHCHT ot TeM- 
nepaTypti (Martin-Wagenmann, Gutowski, 1995). 

B ceKUHH Quadratae nemyHKH oneHt Toncrae, pomOobhahhc. Hx cnnpanbHoe pac- 
nono)KeHHe npnuaeT Knerae kohhhcckhh bha (Ta6n. Ill, 1 — 2). 

B ceKUHH Torquatae Ha oahoh h toh )Ke Knerae HMeeTcn 3 rana nemyeK. OcHOBaHHe 
^cryTHKa 0Kpy)KeH0 bopothhkom H3 annKantHtix TpeyrontHtix nemyeK (Ta6n. Ill, 7). 

IlnocKHe nemyHKH 6e3 Kynona co cna6o Btipa)KeHHi>iMH btophhhlimh CTpyKTypaMH 
nnn BOoGme 6e3 hhx h 6e3 Kynona paccMarpHBaiOTca KaK 6onee npHMHTHBHtie no cBoen 
opraHH3auHH (Lavau et al., 1997). Ot hhx mohih B03HHKHyTt 6onee cno)KHtie nemyHKH 
c KynonoM h 6 onee tohkoh btophhhoh cTpyKTypoii. HeAaBHHe naneomonornnecKHe 
HccneAOBaHHn b ceBepo-3anaAHOH nacra KaHanti noATBepAHnn ora npeAnono>KeHHn (Si¬ 
ver, Wolfe, 2005). HemyiiKH c KynonoM h meraHKaMH Gtinn BCTpeneHti b 6 onee no3A- 
hhx orao)KeHHnx ocaAonHtix nopoA, neM nnocKHe nemyHKH 6e3 Kynona. Mo>kho npeA- 
nono)KHTL, nra b npouecce OBomouHH B03pacTana cneunanH3auHn pa3Htix ranoB nemyeK. 

Pe3yntTaTti ceKBeHiipoBaHim reHOB Manoii cyGteAHHHUM phGocomhoh PHK noA- 
TBep)KAaK)T, nra poA Mallomonas aBJineTca ecTecTBeHHOH MOHO(t)HneranecKOH rpyn- 
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non, a ero noApa3AeJieHHfl Ha ceiojHH b ochobhom noAAepacHBaiOTCfl (Lavau et al., 
1997). 

riOKOamHeCa CTaAHH 3O JIOTHCTbIX BOAOpOCJieH, KpeMHHCBbie CTOMaTOIJHCTbl, Taioxe 
Moryr HMeTb BHAocneijH<f)HHecKHe CTpyKTypbi: BbipocTbi h mnnw Ha noBepxHocra, bo- 
Pothhk BOKpyr BXOAHoro oTBepcTM (nopbi) h t. n. riopa mojkct 3aicpbiBaTbCfl KpeMHHe- 
boh npo6KOH. 3th CBe/jeHHfl oco6eHHo noJie3Hbi npH HCCJie/joBaHHH ocaAOHHbix nopoA, 
TJXQ CTOMaTOAHCTbl BCTpenaiOTCfl o6HJIbHO. OAHaKO BHAOBafl HAeHTH<f)HKaiJH5I AHCT AO 
HacToamero BpeMeHH Bee eme 3aTpyAHeHa. V 6ojibHiHHCTBa CTOMaToijHCT onpeAejraeT- 
ca TOJibKo hx npHHaAJie)KHOCTb k TOMy hjih HHOMy Mop<f)OTHny (Duff et al., 1995). Cto- 
MaTOAHCTbi HexoTopbix bhaob 6biJiH onHcaHbi no CTpyKType uemyeic, coxpaHHBiHHXca 
Ha hx noBepxHocTH Ha nocjieAHen cTaAHH AHCToo6pa30BaHHfl (Kristiansen, 2001). 
AocTOBepHOH bhaoboh HACHTH(J)HKaAHH CTOMaTOAHCT ocoOeHHo nepcneKTHBHO H3yue- 
HHe noJiHbix )KH3HeHHbix ahkjiob 3thx BOAopocjien b KyjibType. 

OHJioreHeTHHecKoe apobo, nocTpoeHHoe Ha ocHOBe Mop<f>ojiorHuecKHx h MOJieicy- 
jiapHbix AaHHbix, acHo noKa3biBaeT, hto Synura h Mallomonas ABJunoTca 6jih3kopoact- 
BeHHbiMH rpynnaMH, b to BpeMfl KaK Tessellaria 3aHHMaeT 6oJiee aHijecTpajibHyK) no3H- 
AHK), ho b to ace BpeM a HMeeT poACTBeHHbie CB5I3H h c Chrysophyceae. B ijejioM poACT- 
BeHHbie CBA3H Synurophyceae, BbiCTpoeHHbie Ha Mop({)OJiorHHecKHX xapaKTepHCTHKax 
b bhcokoh CTeneHH noAAep^KHBaiOTca AaHHbiMH ceKBeHHpoBaHM reHOB (Leadbeater, 
1990; Lavau et al., 1997). 
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SUMMARY 

The paper gives a modem overview of a classification system of chrysophycean algae ( Chryso - 
phyta). It shows the importance of the available techniques such as light and electron microscopy, bio¬ 
chemistry, and molecular biology for solving phylogenetic problem. The descriptions of three new sec¬ 
tions {Tubulares, Planae and Trigonae) of the genus Spiniferomonas are presented. The evolutionary 
trends and significance of silica structure for taxonomy of the chrysophycean algae are discussed. 
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AIZOPSIS RHODOCARPA (CRASSULACEAE) — 

HOBBIH BH£ H3 H;EHTPAJIBHOH CHEHPH 

V. V. BYALT, S. B. GONCHAROVA, V. S. SUN-DEN-KHO. 

AIZOPSIS RHODOCARPA («CRASSULACEAE ), A NEW SPECIES FROM CENTRAL SIBERIA 

1 EoTaHHHecKHH HHCTHTyr hm. B. JI. KoMapoBa PAH, oTfleji repbapHH bmciiihx pacreHHH (LE) 
197376, C.-neTep6ypr, yji. npo<J>. nonoBa, 2 
E-mail: byalt66@mail.ru 
2 EOTaHHHeCKHH Cafl-HHCTHTyT ABO PAH 
690024 Bjia^HBocTOK, yji. MaKOBCKoro, 142 
E-mail: svgontch@bgi.dvo.ru 

3 MTV hm. M. B. JIoMOHOcoBa, bHOJiorHHecKHH <j>-T, KacJ). reoboTaHHKH 
nocTynHJia 12.02.2008 

no repbapHMM o6pa3uaM, cobpaHHMM b 3aKaMeHCKOM p-He EypHTHH (xp. MajiMH XaMap-AabaH), Hh- 
THHCKOH o6jI. H CeBepO-BoCTOHHOH MOHrOJIHH, npHBOAHTCH onHCaHHe HOBOrO AJIH HayKH BHAa Aizopsis 
rhodocarpa V. Byalt et Sun-Den-Kho sp. nov. ( Crassulaceae ). Hoblih bha HMeeT nypnypHbie HamejiHCTH- 
KH, 3aBH3H H JIHCTOBKH, OAHHOHHbie CTeOjIH, B CpeAHCM 6oJiee y3KHe CTebjieBLie H UIHpOKHe npHUBeTHtie 
JIHCTLH, 6oJiee TOHKHe KOpHeBHina. no COBOKynHOCTH npH3H3KOB OH XOpOUIO OTJIHHaeTCH OT 6JIH3KHX BHAOB 

A. aizoon, A. kamtschatica h A. middendorffiana. 06cy>KAaeTCfl B03MO>KHoe rHbpHAoreHHoe nponcxoacAe- 
HHe 3Toro BH^a. 

KjiiOHeBwe cjioBa: cjmopa, CnbHpb, EypHTHH, MoHrojiHH, tojicthhkobmc, Crassulaceae, Aizopsis , 
HOBblH BHA. 

Bo BpeMa HayHHOH OKcneAHijHH b lOacHyio Byparaio (BocTOHHaa Ch6hpb) b 2000 r. 

B. C. CyH-AeH-xo 6eiji co6paH b ijBeTymeM coctoahhh hobbih bha H3 poAa Aizopsis Gru- 
lich (Sedum s.l.), BHeniHe cxoahbih c Aizopsis aizoon (L.) Grulich ( Crassulaceae ), ho ot- 
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jimaiomHHCfl ot Hero no ijejioMy p*my npn3HaKOB. rio3)xe Taicne >xe pacTeHna 6 mjih co- 
6paHbi A. B. rajiaHHHHM h A. B. EejmxoBHH b Hhthhcxoh o6ji. h CeBepo-BocTonHon 
Mohtojihh (2003—2006 rr.). OcHOBHbiMH otjihhhamh HOBoro burb flBjnnoTCfl nypnyp- 
Hbie HamejincTHKH, 3aB«3H h njioflbi, b ochobhom oAHHOHHbie CTe6jin, 6ojiee BbipaaceH- 
Haa reTepo<f)HJuiHfl h 6ojiee TOHKne xopHeBHma. no o6meMy ra6nrycy h ECH3HeHHOH 
(})OpMe (KOpHeBHmHbie MHOrOJieTHHKH C MOHOIJHXJIHHHbIMH no6eraMH), 3TOT BH£ cxo- 
;jeH c A. aizoon h xopomo oTJinnaeTca ot A. kamtschatica (Fisch.) Grulich, y KOToporo 
HamejincTHKH h 3pejibie jihctobkh totkq nypnypoBbie hjih xpacHOBarae. A. kamtscha¬ 
tica HMeeT Apyryio 5XH3HeHHyio <f>opMy — reMHxpHnTO(j)HTa (nojiyxycTapHHxa-nojiy- 
KyCTapHHHKa), C flOBOJIbHO MHOrOHHCJieHHbIMH, OApeBeCHeBaK)mHMH npn OCHOBaHHH 
cTe6jiflMH, KpoMe Toro, y Hero hcckojibko 6ojiee mupoxHe, TeMHo-3ejieHbie jihctwi h 
IJBCTXH C 3eJieHOBaTbIMH 3aBfl3flMH, KOTOpbie KpaCHeiOT TOJIbKO KO BpeMeHH C03peBaHH« 
JIHCTOBOK. 

CpeAH BHflOB Aizopsis pa3JIHHHbIX «OjIOp», BKJHOHaiOmHX EypflTHK) HJIH COCeAHHe 

c Hen paHOHbi (EopncoBa, 1939; rpy6oB, 1982; riemxoBa, 1994; Ee3flejieBa, 1995; Fu, 
Ohba, 2001, h ap.), cxo/jHbix c HaniHM bhaom TaxcoHOB HaM He y/jajiocb o6Hapy)XHTb. 

OflHaxo A. T. EopncoBa (1939) yxa3biBaeT bcjica 3a R. L. Praeger (1921) Ha cymecT- 
BOBaHHe ra6pHAa Me^c^y A. aizoon h A. kamtschatica c npoMOxyTOUHbiMH npH3HaxaMH 
(jiHCTbJi, xax y A. aizoon , a ijbctxh h coijBeTHfl, xax y A. kamtschatica). 3tot ni6pH r 6 biji 
noJiyneH b xyjibType, a o tom, hto oh BCTpenaeTCfl Ta ktkq b npHpo/jHbix ycjioBimx, cbqrq- 
hhh y Hac HeT. A. aizoon ninpoxo pacnpocTpaHeH no Been IOechoh Ch6hph, Tor/ja xax 
A. kamtschatica oTcyTCTByeT b Ch6hph (riemxoBa, 1994), a Apyron 6 jih3xhh bur A. mid- 
dendorffianum (Maxim.) Grulich H3BecTeH tojibxo 6jih3 rpaHHijbi Ch6hph h poccHHexo- 
ro ^ajibHero BocToxa (b Ccb.-Boct. JIxyTHH h Ha BOCToxe Hhthhcxoh o6ji.) h b Eyparan 
Toace He BCTpenaeTca. THnoTeTHnecxH Bee tkq mohcho flonycraTb, hto Ham hobbih bh/j 
HBJ iaeTca pe3yjibTaTOM rH6pH/jH3aiiHH A. aizoon h A. kamtschatica (hcxoah H 3 ero npo- 
Me)xyTOHHbix npH3HaxoB), ho oHa Morjia HMeTb MecTO oneHb flaBHO, kotrbA. kamtscha¬ 
tica 6biJi 6ojiee mnpoxo pacnpocTpaHeHHbiM b Ch6hph. B otom cjiynae Ham bur zBjweT- 
Cfl He TH6pHflOM, a HOBbIM raGpHflOreHHblM BHflOM. ErO OnHCaHHe H OCHOBHbie OTJIHHH- 
TeJIbHbie npH3HaXH MbI npHBOflHM HH)Xe. 


Aizopsis rhodocarpa V. Byalt et Sun-Den-Kho sp. nov. 

Planta perennis rhizomatoza cum caulibus monocyclicis. Rhizoma relative longum, 
ad 0.5 cm crassum et ad 10 longum, obliquum vel rectum. Caules 1—2 (3), 15—30 cm 
alti, 0.1—0.25 cm crassi, omnes fertiles, foliosi, glabri, simplices, erecti vel ad basin sub- 
flexuosi. Folia altema, elongato-lanceolata vel late-linearia, 2.5—4 (6.5) cm longa, 0.5— 
0.9 (1.2) cm lata, crassa, margine inaequaliter serrato-dentata, apice acuminata, ad basin 
versus sensim cuneata. Inflorescentia corymbosa, pluriramosa, cum ramulis plus minusve 
horizontalibus, compacta, plana, foliis floralibus inflorescentia multo longioribus cincta. 
Sepala 2—2.5 mm longa, purpurea vel purpureo-brunnea, ad basin rotundata, apice longe 
subulata, crassa. Petala 4—6 mm longa, aurea, elliptico-lanceolata, apice acuminata. Sta¬ 
mina 10, petalis paulum breviora, antherae et grana pollinis flavae. Ovaria ad basin con- 
nata, ovata, lateraliter compressa, ventre convexa. Squamulae hypoginae nectariferae 5, 
flavae, parvulae... Fructus — quinquae-folliculus hemisyncarpus. Folliculi maturi ca. 4— 
5 mm longi, stellato-patentes, cum rostro stricto subulato ca. 0.5—1 mm longo, facile fra- 
gili. Semina 0.8—0.9 mm longa, elongato-obovata vel ellipsoidea, unilateraliter truncata, 
atro-fusca, striata. 

Anthesis Julio et Augusto. 


5 EoTaHHHecKHM acypHaji, N° 8, 2008 r. 
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Phc. 1 .Aizopsis rhodocarpa V. Byalt et Sun-Den-Kho sp. nov. 


T y p u s: Federatio Rossica, Burjatia, distr. Zakamensk, ad jugum Malyj Chamar-Da- 
ban, in ripa fl. Barun-Zerincha dextra prope oppidum Bortoi, ad pedem jugi parvi lapi- 
dosi, steppa variiherboso-graminea cum fruticibus ( Pentaphylloides fruticosa, Betula exi- 
lis etc.), solum lapidoso-schistosum, 22 VII 2001, V.S. Sun-Den-Kho s.n. (LE! holo). 

Affinitas. A speciebus proximis differt: a Aizopsis aizoon sepalis, ovariis et fruc- 
tibus purpureis, caulibus imprimis solitariis et rhizomatis tenuioribus, a A. kamtschatica 
biomorpha (planta perennis rhizomatosa cum caulibus monocyclicis), caulibus impri¬ 
mis solitariis et ovariis purpureo-viridibus ad anthesin, a A. middendorffiana biomorp¬ 
ha (planta perennis rhizomatosa cum caulibus monocyclicis), caulibus imprimis solita¬ 
riis, sepalis, ovariis et fructibus purpureis (fig. 1, 2). 

Area geographical Sibiria centralis (Dauria) et Mongolia septentrionali-orien- 
talis. 

KopHeBHIUHblH MHOrOJieTHHK C MOHOIJHKJIHUHbIMH noberaMH. KopHeBHme OTHOCH- 

TejibHo AJiHHHoe, ao 0.5 cm tojiiu. h ao 10 cm AJi-, Kocoe hjih np^Moe. CTebjieii 1—2 (3), 
15—30 cm Bbic., 0.1—0.25 cm tojiiu., see njiOAyiune, ojiHCTBeHHbie, rojibie, npocrae, 
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Phc. 2. CouBeTHe Aizopsis rhodocarpa (bha CBepxy). 


np^Mbie HJIH HeMHOrO H3BHJIHCTbie 6JIH3 OCHOBaHM. JlHCTbfl OHepeAHbie, yAJIHHeH- 
HO-jiaHueTHbie hjih iiohth uiHpoKOJiHHeHHbie, 2.5—4 (6.5) cm aji., 0.5—0.9 (1.2) cm 
niHp., coHHbie, no Kpaio HepaBHO nnjibHaTO-3y6HaTbie, Ha BepxyniKe ocTpoBaTbie, k 
OCHOBaHHK) KJIHHOBHAHbie. CoiJBeTHe mHTK0BHflH0-30HTHK0BHflH0e, MHOrOBeTBHCTOe, 
c 6ojiee hjih MeHee ropH30HTajibHbiMH bctbamh, nnoTHoe, njiocKoe, OKpyaceHHoe npn- 
HBeTHbiMH JiHCTbJiMH, 3HaHHTejibHO npeBbiuiaiomHMH couBerae. HauiejiHCTHKH 2— 
2.5 mm flji., nypnypHbie hjih KopHHHeBaTo-nypnypHbie, npn ocHOBaHHH 3aKpyrjieHHbie, 
AJiHHHO-niHjiOBHAHO-OTTaHyTbie Ha BepxyniKe, M^CHCTbie. JlenecTKH 4— 6 mm aji., 30- 
jiOTHCTO-HcejiTbie, 3JiJiHnTHHecKH-jiaHueTHbie, 3aocTpeHHbie Ha BepxyniKe. Tmhhhok 10, 
Kopone jienecTKOB, nbuibHHKH acejiTbie; nbuibijeBbie 3epHa Hcejrrae. 3aB«3H cpocnmecfl 
npH OCHOBaHHH, HHaeBHAHbie, C)KaTbie C 60KOB, BbinyKJIbie C 6pK)UIHOH CTOpOHbl, c UIH- 
jiobhahbimh cthjioahamh, nypnypoBo-3ejieHbie. noAnecraHHbie HeKTapHbie neinyiiKH 
^cejirae, MajieHbKHe. IIjioa — reMHCHHKapnHaa iihthjihctobkb. 3pejibie jihctobohkh 
okojio 4—5 mm /yi., nypnypHO-KopHHHeBbie, 3Be3AHaTO-pacxoAflmHecfl, c npjiMHMH, 
uiHJiOBHAHbiMH HOCHKaMH okojio 0.5—1 mm flJL, nerKO oOnaMbiBaiomHMHCJL CeMe- 
Ha 0.8—0.9 mm aji., yAJiHHeHHO-flHijeBHAHbie hjih 3JiJiHnTHnecKHe, yceneHHbie Ha oa- 
hom KOHAe, TeMHO-6ypbie, npoAOJibHO-6opo3AHaTbie (pnc. 1, 2). 

U.BeTeT JieTOM (hiojib— aBrycT). 

Tnn: PoccHHCKaa OeAepaijHfl, EypflTHa, 3aKaMeHCKHH p-H, xp. Majibin XaMap- 
71|a6aH, npaBo6epe)Kbe p. BapyH-33pHHxa b oxp. c. EopTOH, noAHoacne KaMeHHCTOH 
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rpjmti, pa3HOTpaBHO-3JiaKOBafl CTenb c KycTapHHKaMH {Pentaphylloides fruticosa, Betu- 
la exilis h AP-)> KaMeHHCT 0 -me 6 HHCTaa noHBa, 22 VII 2001, B. C. CyH-AeH-xo s.n. (LE! 
holo). 

riapaTHnbi: PoccHHCKaa OeAepaiiHa, EypaTHa: 3aKaMeHCKHH p-H, xp. Majibm 
XaMap-^aOaH, npaBoOepeacbe p. EapyH-33pHHxa b OKp. c. EopTOH, ckjioh KaMeHHCTOH 
rpww SE 3Kcn., ymiOH okojio 50°, pa3HOTpaBHO-nojibiHHaa CTenb c KycTapHHKaMH (Ca - 
raganajubata), 12 VII 2001, B. C. CyH-AeH-xo s.n. (LE!); TaM ace, BepxoBba p. 3epHHxa, 
3a TaOopoM, 26 VII2001, B. C. CyH-AeH-xo s.n. (LE!); TaM ace, AOJiHHa p. T-E (?), noA- 
HO)KHe cmiOHa K)3 3Kcno3HijHH, 17 VII 2001, B. C. CyH-AeH-xo s.n. (LE!). Hhthh- 
CKa« o6jiacTb: 10 km BOCTOHHeec./(yjibAypra,ocTenHeHHbiH jiyrHaHaAnoHMeHHOH 
Teppace. 10 VIII 2003, A. B. TajiaHHH (VBGI); p. Hepna b 10 km Bbirne CBoero ycTba, 
KaMeHHCTaa CTenb Ha bbicokoh Teppace KopeHHoro 6epera, 15 VII2004, A. B. TajiaHHH, 
A. B. EejiHKOBHH (VBGI); p. Xhjiok b 3 km Bbirne c. AneHTyn, HJibMOBaa poma Ha ycTy- 
ne BbicoKoro KopeHHoro 6epera, 9 VII 2006, A. B. TajiaHHH, A. B. Ecjihkobhh (VBGI); 
AOJiHHa p. EnyAHaa b 25 km k iory ot r. Xhjiok, Jiyr noiiMbi, 8 VII2006, A. B. Tajia- 
hhh, A. B. EejiHKOBHH (VBGI); p. MeH3a b 4 km Bbirne c. UJoHyii, noHMeHHbiH TonojieB- 
hhk, 10 VII2006, A. B. TajiaHHH, A. B. Ecjihkobhh (VBGI); npaBbiH 6eper p. Hhkoh b 
7 km HH)Ke c. KoTyn, iohchbih ocTenHeHHbiH ckjioh co cKajiaMH, 14 VII2006, A. B. Ta- 
jiaHHH, A. B. EejiHKOBHH (VBGI); p. HHroAa b 19 km Bbirne noc. JIchhhckhh, Jiyr noA 
CKajiaMH Ha ycTyne KopeHHoro 6epera, 8 VII 2006, A. B. TajiaHHH, A. B. Ecjihkobhh 
(VBGI). 

Poactbo. Ot 6jih3khx bhaob OTJiHHaeTca: ot A. aizoon — nypnypHbiMH namejiH- 
CTHKaMH, 3aB«3«MH H nJIOA<IMH, B OCHOBHOM OAHHOHHbIMH CTe 6 jMMH, 6 oJiee TOHKHMH 

KOpHeBHIAaMH, OT A. kamtschatica - )KH3HeHHOH <f)OpMOH (KOpHeBHIAHblH MHOTOJieT- 

HHK C OAHOJieTHHMH no6eraMH), B OCHOBHOM OAHHOHHbIMH HJIH MaJIOHHCJieHHbIMH CTe6- 
jmmh h nypnypoBO-3eJieHbiMH 3aBH3flMH y^ce bo BpeMJi abctchhh, ot A. middendorffia- 

na - HCH3HCHHOH (J)OpMOH, OAHHOHHbIMH CTe6jUIMH, nypnypOBbIMH 3aB«3«MH, nJIOAaMH 

h nameJiHCTHKaMH. 

PacnpocTpaHeHHe: Xoth bha BnepBbie HaiiAeH b IOhchoh Ch 6 hph (lOacHafl Eyparaa, 
xp. Majibm XaMap-^aOaH), oh npoH 3 pacTaeT TaK)Ke b iohchoh nacra Hhthhckoh o 6 ji. 
(cm. Bbirne) H CeBepO-BOCTOHHOH HaCTH MoHTOJIHH (OHOH-EaJIbA)KHHCKHH HaAHOHaJIb- 
HbiH napK, p. EajibAHca b 10 km hutkq ycTba KHpKyHa, 3MeeBKOBbiH xapraHaT no rpe 6 Hio 
ropbi, 12 VIII 2005, A. B. Ecjihkobhh (VBGI)). 

BcipenaeTca b CTenHbix, jiecocTenHbix h ropHbix paiioHax, Ha cyxnx KaMeHHCTbix 
CKJioHax (c yKJiOHOM ao 50°) KaMeHHCTbix rp ha h y hx hoahohchh, BAOJib ropHbix pen- 
HblX AOJIHH, B pa3HOTpaBHO-nOJIbIHHbIX H pa3HOTpaBHO-3JiaKOBbIX CTenHbix coo6mecT- 
Bax c KycTapHHKaMH. 


CnHCOK AHTEPATYPbl 

Ee3deneea T. A. CeM. Crassulaceae DC. // CocynucTbie pacTeHHH coBeTCKoro A^JibHero BocTOKa. 
Cn6., 1995. T. 7. C. 214—235. 

Eopucoea A. R. CeM. Crassulaceae DC. // Ojiopa CCCP. M.; A., 1939. C. 8—134. 
rpy6oe B. M. CeM. Crassulaceae DC. II OnpeaejiHTejib cocyaucTbix pacTeHHH MoHrojiHH. A., 1982. 
C. 133—135. 

IleuiKoea R. A. CeM. Crassulaceae DC. // Ojiopa CuOupH. Hoboch6hpck, 1994. T. 7. C. 152—168. 

Fu K. T. y Ohba H. Crassulaceae DC. // Z.-Y. Wu, P. H. Raven, (eds): Flora of China. Beijing (China): 
Science Press & St. Louis (US: MO): Missouri Botanical Garden Press, 2001. Vol. 8. P. 202—268. 

Praeger R. L. An account of the genus Sedum as found in cultivation // Journal of the Royal Horticultu¬ 
ral Society. 1921. Vol. 46. P. 1—314. 


1268 



SUMMARY 


Descriptions of a new species, Aizopsis rhodocarpa V. Byalt et Sun-Den-Kho sp. nov. ( Crassula- 
ceae ), based on herbarium specimens collected in Zakamenskij district of the Republic of Buryatia 
(Malyi Chamar-Daban Ridge), Chita Region (Russia) and N. E. Mongolia is given. The species has 
purple sepals, carpels and fruits, single stems, short and wide lower leaves, narrow and long middle 
ones and wide and long upper ones, and thinner rhisomes. Combinationof these features differentiates it 
well from the related species, A. aizoon , A. kamtschatica and A. middendorfflana. The hybridogenous 
nature of the new species is disscused. 


y^K 582.542.1 


Eot. acypH., 2008 r., t. 93, Jib 8 


© H. B. EHymeHKO, II. B. IUyiviKHH 

HOBblH BHfl POflA HYALOPOA ( POACEAE ) H3 BOCTOHHOrO CAHHA 

I. V. ENUSTSCHENKO, P. V. SCHUMKIN. A NEW SPECIES OF THE GENUS HYALOPOA 
(POACEAE) FROM THE EASTERN SAYAN MOUNTAINS 

UpKyTCKHH TOCyHHBepCHTeT, bHOJIOrO-nOHBeHHWH (j>-T, KacJ). 6oTaHHKH H reHeTHKH 
664003 HpKyTCK, yji. K. MapKca, 1 
E-mail: deschampsia@yandex.ru 
flocTynujia 27.09.2007 


npHBO^HTCx onucaHHe HOBoro ajix HayKH BHfla Hyalopoa zarubinii c rop Boctohhotc) Cajma. 
KjiiOHeBHe cnoBa: hoblih bhji, Hyalopoa , Poaceae , Boctohhbih CaxH. 


Hyalopoa zarubinii Enustschenko et Schumkin sp. nov. 

Planta perennis 45 cm alt., rhizomatibus repentibus; caules erecti, laeves, numerosi 
caespitulos parvos formantes; folia plana vel com plicata, 3 mm It., glaberrima; vaginae 
ad 4/5 (2/3) longitudinis clausae; ligulae 3—4 mm lg., acutae. Panicula fuscidulo-viola- 
ceae vel violacea, laxa, unilateralis, ovoidea vel subpyramidalis (8—9 mm lg.), ramulis 
laevibus binis vel solitariis; spicula ad 8 mm lg., 3—4(5)-flora; glumae inaequales, lem- 
matis breviores, membranaceae, laeves, acutae; gluma interior lanceolata vel oblonga¬ 
ta, uninervia, ca. 3 mm lg., gluma superior anguste ovoidea, indistincte trinervia, 3.5— 
4 mm lg. Lemmata 4.5 mm lg., 5-nervia, oblonga, carinata, in dimidio inferiore plus mi- 
nusve (praesertim ad carinam et nervos laterales) breviter pilosa aut subglabra, supeme 
late scariosa, callus glaber; paleae carinis glabris et levibus. Antherae ca. 2.25(2.75) mm. 

Typus: Birjatiya, Sajan Orientalis, alpes Kitoienses, latus laevus in fluxu superio- 
remedia fl. Horlyk-Hol, in fluxu superiore fontis Ozemyi, in pratum alpinum (2400 m 
s. m.), declive humidum orientale, 18 VIII 2006, P. V. Schumkin (LE, isotypi — 
IRKU). 

A ff in it as. AH. lanatiflora (Roshev.) Tzvel s. str. lemmatis secus carinam et ner¬ 
vos laterales breviter pilosis aut subglabris differt. 

MHorojieraee pacTeHne 45 cm beic. c noji3yuHMH KopHeBHiuaMH. Ctc6jih np^Mbie, 
rjiaAKHe, MHorouHCJieHHbie, o6pa3yiOT He6ojibume aepHOBHHKH. JIhctwi nnocKHe hjih 
B flojib cjio)KeHHbie, 3 mm ninp., cobccm rojibie; BJiarajimua Ha 4/5 (2/3) othhm 3aMK- 
HyTbie; «3biHKH 3—4 mm /yi., ocTpbie. MeTejixa 6ypoBaTo-(|)HOJieTOBafl hjih ({)HOJieTO- 
Baa, pwxjiaa, o,ztHo6oKaa, aHiteBHAHaa hjih nnpaMHflajibHaa (8 —9 cm /vl), c rjiaAKHMH, 
pacnoJioaceHHbiMH nonapHo hjih oahhohhbimh BeTouxaMH, kojiocok okojio 8 mm ,zyi., 
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Phc. 1. BHeuiHHH bh,h Hyalopoa zarubinii Enustschenko et Schumkin (cTpejiKOH yKa3aHa flJiHHa 3aMKHy- 

tocth BJiarajiHma jrncTa). 



Phc. 2. Hyalopoa zarubinii Enustschenko et Schumkin. 

1 - BepXHHH KOJlOCKOBafl HeUiyH, 2 - KOJIOCKOBafl HeiliyH, 3 - aHTeUHH, 4 - HH/KHflfl UBeTKOBaH HeiliyH, 

5 -BepXHBH UBeTKOBaH HemyH. 
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3—4(5)-ijBeTKOBbiH. KojiocKOBbie nemyn HepaBHbie, Kopone yBeTKOBbix, nepenoHna- 
rae, rjia/jKHe, ocTpbie; HHHCHra nernya jiaHyeTHaa hjih npoAOJiroBaTaa, oAHOHepBHaii, 
okojio 3 mm /yi.; BepxHra neuiyfl y 3 KorayeBHAHafl, 3,5 — 4 mm aji. Hhhchhc yBeTKOBbie 
nernyH 4.5 mm aji., 5-HepBHbie, npoAOJiroBaTbie, KHJieBaTbie, b hhhchch nojiOBHHe 6o- 
jiee hjih MeHee kopotko BOJiocHCTbie (npeHMymecTBeHHO no khjiio h 6 okobbim )KHJiKaM) 
hjih non™ rojibie, b BepxHen nacra uinpoKo njieHHaTbie; Kajuiyc tojibih; BepxHHe ijBeT- 
KOBbie nernyH no khjuim rojibie h rjia^KHe. ribuibHHKH okojio 2.25 (2.75) mm /yi. 

T h n: EypjiTHfl, BocTorabiH Cara, Khtohckhc rojibybi, JieBbiH 6opT p. TopiibiK-roJi, 
b BepxHe-cpe/yieM TeneHHH, BepxoBbe Kjnona 03epHoro, ajibnHHCKHH Jiyr Ha otmct- 
Ke 2400 m Ha# yp. m., boctohhhh BjiaacHbin ckjioh. 18 VIII 2006, H B. UlyMKHH (LE, 
h 3 o t h n m — IRKU). 

riapaTHnbi (paratypi): BocTorabiii Cara, Khtohckhc rojibybi, BepxoBba 
p. EopTO-Toji, cpeAHee TeHeHHe npaBOH cocTaBjunomen, loro-BocTorabiH ckjioh, ajib- 
nHHCKHH Jiyr Ha bbicotc 2300 m, 27 VI 2002, II. UlyMKHH; JieBbiH 6eper p. ropjibiK-roji 
b cpe/yieM TeneHHH, BepxoBba Kjnona 03epHoro — BOAopa3Aeji c kjhohom 3ejieHbiM, 
boctohhmh MaKpocKJiOH, HHBajibHaa JiyroBHHa b anbnHHCKOM norae Ha bbicotc 2380 m, 
12 VIII 2005, n. UlyMKHH. 

PoflCTBO. Ot H. lanatiflora (Roshev.) Tzvel. s. str. OTJiHnaeTca kopotko bojiochc- 

TblMH HJIH nOHTH TOJIblMH nO KHJIK) H 60KOBbIM HCHJIKaM, HHHCHHMH IJBeTKOBblMH HdliyHMH. 

PacTeHHe Ha3BaHO b necTb A. M. 3apy6HHa, HccjieAOBarejui (Jmopbi BaiiKajibCKOH 
Ch6hph. 


Ejiaro^apHocTH 

Abtop BbipaacaeT 6jiaroAapHOCTb H. H. L(BejieBy 3a HeoyeHHMbie noMOiyb h noA- 
Ae paocy. 


SUMMARY 

The description of a new species Hyalopoa zarubinii from the Eastern Sayan Mountains is given. 


YAK 582 . 572.2 


Got. acypH., 2008 r., t. 93 , .Ns 8 


© r. A. JIa 3 bKOB 

HOBEIH BHA PO^A ALLIUM ( ALLIACEAE ) H3 KHPITBHH 

G. A. L AZKO V. A NEW SPECIES OF THE GENUS ALLIUM {ALLIACEAE) FROM KIRGHIZIA 

EHOJioro-noHBeHHMH HHCTHTyT HAH Kbiprti3CTaHa, JIa6opaTopHH (jmopbi (FRU) 
Kwprti3CTaH, 720071, Ehuikck, np. Hyn, 265 
E-mail: glazkovl963@mail.ru 
nocTynujia 28.03.2007 


OnucaH HOBbin bur Allium bekeczalicum Lazkov. npuBojunca MOp(j>ojiorHHecKoe onncaHHe bursl h ero 

0TJIH4HH OT 6JIH3KHX BHJJOB. 

KjiioqeBbie cjiOBa: Alliaceae, Allium, hobwh bha, Kuprina. 

Bo BpcMa nojieBoii 3Kcne,ztHyHH b hiohc 2005 r. npoBOAHJica c6op pacTeHHH Ha ce- 
BepHbix OTporax OepraHCKoro xpe6Ta, b yiyejibe p. EeKenaji. KpoMe rep6apH« 6bWH co- 
6paHbi JiyKOBHybi Allium H3 noApoAa Melanocrommyum (Webb et Berth.) Rouy. 3th Jiy- 
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KOBHijbi 6bijiH nepe^aHH b EoTaHHuecKHH ca/j HAH KP /yia BbipamHBaHHH. Ha cjieayio- 
mHH ro a npn onpeAejieHHH BbipameHHbix pacTeHHH oKa3ajiocb, hto ohh OTHOcaTca k 
HOBOM y HayKH BHfly, KOTOpblH OnHCbIBaeTCfl HIDKe. 

Allium bekeczalicum Lazkov sp. nov. 

Bulbus solitarius ovatus 15 mm eras., tunicis griseis chartaceis. Caules 40— 
60 cm alt., basi 3 mm eras., costatus ima basi vaginis foliorum involutus. Folium unicum, 
25 cm lg., 1.5 cm It., lineari-lanceolatum, planum, glabrum. Spatha scariosa, breviter ro- 
strata umbella duplo brevior. Umbella florifera subglobosa multiflora, densa. Pedicel- 
li 0.8—1.2 cm lg., glabri. Perigonii stellati phyla 6.5 mm lg., lineari-lanceolati, roseo-vio- 
lacea nervo viridi percursa, post anthesin reflexa contorta. Filamenta perigonio aequi- 
longa, basi econnata edentula e subovata basi subulata, interiora sesqui- duplo latiora. 
Ovarium multiovulatum, longe (1 mm) stipitatum, scabrum (tabl. I—III). 

Typus: «Ex cultis in Horto Botanico Academiae Nationalis Scientarum Kirghisica 
enatis, 19 V 2006, G. A. Lazkov (E bulbus a G. A. Lazkov in Jugum Ferganicum angu- 
stiis fl. Bekeczal, 9 VI 2005 lectis)» (LE, isotypus — FRU). 

Affinitas. A A. fetisowii Regel foliorum unicum necnon filamentae basi edentulae 
differt. A A. schachimardanicum Vved. filamentae basi econnatae edentula differt. 

JlyKOBHUbi eflHHHHHbie flHaeBHflHbie 15 mm tojiiij., c cepbiMH 6 yMa)KHCTbiMH 060 - 
jiouKaMH. CTe 6 jiH 40—60 cm bbic., b ocHOBaHHH 3 mm tojiui., pe 6 pncTbie, b ocHOBa- 
hhh 3aKJiioueHbi b jiHCTOBoe BJiarajmme. JIhct eflHHCTBeHHbiH, 25 cm rji ., 1.5 cm uinp., 
JIHHeHHO-JiaHaeTHblH, nJIOCKHH, TOJIblH. HeXOJI nJieHUaTblH C KOpOTKHM HOCHKOM, B 
2 pa3a Kopoue 30HTHKa. U,BeTymHH 3ohthk nouTH oKpyrjibiH, MHorouBeTKOBbin, ry- 

CTOH. I^BeTOHOHCKH 0.8-1.2 CM flJI., TOJIbie. 3Be3flHaTbie JIHCTOHKH OKOJIOaBeTHHKa 

6.5 mm /yi., jiHHeHHo-jiaHaeTHbie, p030B0-({)H0JieT0Bbie c 3ejieHon hchjikoh, nocne aBeTe- 
HH5I CKpyueHHbie H OTOrHyTbie. TbIHHHKH paBHbl JIHCTOHKaM OKOJIOIJBeTHHKa, B OCHOBa- 
HHH He cpocumecfl, IHHJIOBHflHbie C nOHTH HHIjeBHflHbIM OCHOBaHHeM, 6e3 3y6aOB, BHyT- 
peHHHe b nojiTopa-ABa pa3a uinpe HapyacHbix. 3aB«3b c MHorouHCJieHHbiMH ceMa nouica- 
mh, Ha othhhoh (1 mm) Horace, uiepoxoBaTaa. 

Tun: «EoTaHHuecKHH ca/j HaijHOHajibHOH aicafleMHH HayK, 19 V 2006, T. A. JIa3b- 
kob. BbipameH H3 jiyKOBHij, co6paHHbix T. A. JIa3bKOBbiM Ha OepraHCKOM xpe6Te b 
ymejibe peKH EeKeuaji, 9 VI 2005» (LE, h 3 o t h n — FRU). 

PoflCTBo. Ot A. fetisowii Regel oTJiHuaeTca oahhohhbim jihctom h oTcyTCTBHeM 
3y6uHKOB npn ocHOBaHHH TbiHHHOK. Ot A. schachimardanicum Vved. OTJiHuaeTca He- 
CpOCUIHMHCa TbIHHHKaMH H OTCyTCTBHeM 3y6HHKOB npH HX OCHOBaHHH. 


Ejiaro^apHOCTH 

Abtop 6jiaro,ztapeH A. H. CeHHHKOBy 3a nepeBOfl nepBoonHcamifl Ha JiaraHCKHH a 3biK. 

HccjieAOBaHM ocymecTBjuuiHCb npn (J)HHaHCOBoii no,zwep)KKe npoeicra Me)KflyHapofl- 
Horo HayuHO-TexHHHecKoro yempa (MHTLQ. Tpam KP-973: «CoxpaHeHHe h Hcnojib3o- 
BaHHe repMonjia3Mbi flHKopacTymeH ({mopbi Kbiprbi3CTaHa jxjvl pemeHHa reHeraKo-ce- 
jieKUHOHHbix h HapoflHoxo 3 tf HCTBeHHbix 3aflau («Conservation and use of germoplazm of 
Kyrgyzstan’s wild flora for management of generic-selection and economical tasks»). 

SUMMARY 

The new species Allium bekeczalicum Lazkov from Kyrgyzstan is described. Its morphological 
description and distinctions from the other related species are given. 
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POfl THELLUNGIELLA (< CRUCIFERAE ) B EBPOIIE 

D. A. GERM AN. THE GENUS THELLUNGIELLA (< CRUCIFERAE) IN EUROPE 

AjiTaficKHH rocyaapcTBeHHMH yHHBepCHTeT 
656049 EapHayji, np. JleHHHa, 61 
OaKC (3852) 67-09-28 
E-mail: d_german@inbox.ru 
riocTynHJia 31.01.2007 

OKOHHaTejiLHbiii BapnaHT nojiyneH 25.07.2007 

CoobmaeTCx o hobom rtm EBponw bhao Thellungiella botschantzevii, h 3 bccthom ao HacToxmero Bpe- 
MeHH tojilko H 3 CeBepHoro Ka3axcTaHa w lora 3anaAHon CnOnpH. IloKa3aHo OTcyTCTBHe b eBponencKon 
4>jiope a3HaTCKO-aMepHKaHCKoro T. salsuginea, Bee yKa3aHHH KOToporo ajix EBponw othochtch k T. bot¬ 
schantzevii. BwxBJieH apeaji T. botschantzevii, npHBeAeHo ero TonenHoe H3o6pa)KeHHe; yroHHeH 3anaAHbin 
npeAeji pacnpocTpaHeHnx T. salsuginea. 

KjnoneBbie cjioBa: (jmopHCTHHecKne HaxoAKH, Cruciferae, Thellungiella, EBpona. 

PeBH3Hfl MaTepHajioB no poAy Thellungiella O. E. Schulz b rep6apnH EoTaHHHe- 
ckoto HHCTHTyTa hm. B. JI. KoMapoBa (EHH) PAH n rep6apnn hm. ,3. n. Cbipenmn- 
KOBa Mockobckoto rocyAapcTBeHHoro yHHBepcHTeTa hm. M. B. JIoMOHocoBa (MrY) 
no3BOJiHJia nepecMOTpeTb cocTaB h yTOHHHTb pacnpocTpaHeHHe poAa Ha TeppHTopmi 
EBponbi. 

Teorpa(J)HH npeACTaBHTejieH ojiHroranHoro rajio(j)HJibHoro poAa Thellungiella ao 
chx nop ABjraeTCfl npe^MeTOM AucxyccnH (PepMaH, 2006). B TeueHHe AOJiroro BpeMeHH 
oSbeM AaHHoro poAa, ycTaHOBJieHHoro ero aBTopoM, O. E. Schulz (1924), b cocTaBe 
AByx bhaob (T. salsuginea (Pall.) O. E. Schulz h T. halophila (C. A. Mey.) O. E. Schulz), 

OCTaBaJICfl HeH3MeHHbIM. HMeHHO TaK AaHHblH pofl 6bIJI npHHHT npaxTHnecKH bo Bcex 
(JmopHCTHnecKHX o6pa6oTxax BTopoH nojiOBHHbi XX b. B nocjie/tfiee AecjrrajieTHe, oa- 
Haxo, o6beM h rpaHHijbi Thellungiella HeoAHoxpaTHo h cymecTBeHHO nepecMaTpHBa- 
JiHCb rjiaBHbiM o6pa30M 3a cneT nepeHOca HexoTopbix bhaob H3 poAa Arabidopsis (DC.) 
Heynh. (Al-Shehbaz, O’Kane, 1995; /Jopo(j)eeB, 2002), aTaxace onHcaHHH HOBoro BHAa 
T. botschantzevii D. German, 6jiH3Xoro x T. salsuginea h T. halophila (repMaH, 2002). 
KpoMe Toro, Ha ocHOBaHHH AaHHbix MOJiexyjrapHo-reHeTHnecxHx HccjieAOBaHHH Ha- 
3BaHHe Thellungiella 6biJio oraeceHO b chhohhmbi x Eutrema R. Br. (Al-Shehbaz, War¬ 
wick, 2005; Warwick et al., 2006). B pe3yjibTaTe noHHMaHHe poAa Thellungiella b no- 
cjieAHHx CBOAxax Hpe3BbiHaimo pa3JiHHaeTca (cm., HanpHMep, Atlas.., 1994; /(opo(j)eeB, 
1998, 2006). nocxojibxy /jajiexo H e Bee oTMeneHHbie H3MeHeHHa b CHCTeMaraxe poAa 
SeccnopHbi h npo6jieMbi TaxcoHOMHH Thellungiella He ABjnnoTCfl npe/jMeTOM HacToa- 
niiero HccjieAOBaHHH, b ashhom cooSmeHHH, xax h b 6ojibniHHCTBe cooTBeTCTByio- 
mHX (J)JIOpHCTHHeCXHX CBOAOX, npHHflTO TpaAHIJHOHHOe nOHHMaHHe pOAa B CMbICJie 
O. E. Schulz (1924), t. e. 6e3 yueTa bhaob, nepeHeceHHbix b nocjieAHHe roAbi b ero co- 
CTaB H3 Arabidopsis. CornacHo TaxoMy noHHMaHHio, poA Thellungiella b EBpone npeA- 
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CTaBJieH eAHHCTBeHHHM bhaom — T. salsuginea (Ball, 1964, 1993; Kotob, 1979; Atlas.., 
1994). 

/Jojiroe BpeM x y cneanajincTOB He 6biJio eAHHoro mhchm no noBOAy npon3pacTaHHfl 
T. salsuginea b EBpone; ncTopna pa3BHTHfl b3tjhiaob no AaHHOMy Bonpocy b cbjhh c 
npe^MeTOM HacToamero cooGmemra 3acjiy>xHBaeT cneanajibHoro paccMOTpeHna. Bnep- 
Bbie fljra EBponbi AaHHbin bha 6hji npnBeAeH, bhahmo, H. BnpijeHOM (Wirzen, 1839) 
no# Ha3BaHneM Turritis salsuginosa DC. H3 oxpecTHocTen Ka3aHn. C. H. Kophchhcxhh 
(1892) ycoMHHJicfl b npaBHJibHocTH ototo yxa3aHna n rrx o6mnpHon TeppnTopnn, xo- 
Topyio oxBaTbiBaeT ero pa6oTa «Ojiopa BOCTOKa EBponencxon Poccnn», npnBeji no c6o- 
py K). K. Ulejuia eAHHCTBeHHoe MecTOHaxoayjeHne bhab (xax Sisymbrium salsugi- 
neum Pall.) — CTaHHija TeopmeBCKaa BepxHeypajibCKoro ye3Aa OpeH6yprcxon ry6ep- 
HHH. rio-BHflHMOMy, OCHOBbIBaflCb Ha 3THX 7KQ flaHHbIX, E. A. H A. O. OjiepOB 

(1910) npHBejin bha (noA HMeHeM Stenophragma salsugineum (Pall.) Prantl) j\rx boc- 
Toxa «Ojiopbi EBponencxon Poccnn» (6e3 KOHKpeTHbix MecTOHaxoHCAeHnn). Cjie- 
AyeT oTMeTHTb, hto MecTo c6opa Ulejuui k EBpone He othochtca (Hbme oto TeppnTopna 
Ka3axcTaHa b npe^ejiax ceBepo-3anaAHon nacTH KycTaHancxon o6ji. 6jih3 rpaHnijbi 
c HejiflGnHCKon o6ji. Pocchh). 

CjieAyiomne yxa3aHHfl T. salsuginea rrx EBponbi («Ha 3ajiHBHbix cojiomjeBaTbix jiy- 
rax p. HjibHHOBKH n b noiiMe p. Haojih 6jih3 <f>epMbi HnKOJiaeBCKoro ropoAxa (Hep- 
hob)») AaHbi K). H. Bopohobhm (1931 : 395) bo «Ojiope ioro-BocToxa eBponencxon na- 
cth CCCP». ripn 3tom aBTop b npHMenaHHH ynoM^Hyji o HajiHHnn npe>xHHX yxa3aHnn 
BnpaeHa n KopacnHcxoro (BbixoAflmnx 3a npeAeJibi «Ojiopbi ioro-BocTOKa...»), a Taxace 
oTMeraji, hto 3X3eMnjrap HepHOBa eMy bujxqtb He AOBejiocb. HannHaa c 1933 r. T. sal¬ 
suginea ynoMHHaeTca b xjiaccHnecxon «Ojiope...» EL O. MaeBcxoro, npnneM AaHHbie 
o pacnpocTpaHeHHH bujxq. b pa3JiHHHbix H3AaHHax aobojibho 3aMeTHo pa3JinnaK)Tca. Tax, 
b 6-m H3AaHHH (OeAneHKo, 1933 : 375) yxa3aHO eAHHCTBeHHoe MecTOHaxoacAeHHe BHAa 
(xax Stenophragma salsugineum) — «CapaTOBCK. y. no pexe HjibHHxe (M. T. rionoB 
H npOCKOp«KOB)». OneBHAHO, 3TO MeCTOHaXO)XACHHe COOTBeTCTByeT npHBeAeHHOMy 
y BopoHOBa «p. HjibHHOBKa»; o6Hapy)XHTb otot c6op, xax n ynoMflHyTbin BopoHOBbiM 
o6pa3ea HepHOBa, aBTopy HacToamero coo6meHHfl He yAajiocb, oAHaKo Hajinnwe ao- 
CTOBepHbix c6opoB (cm. HH)xe), CAejiaHHbix b HenocpeACTBeHHon 6jih3h ot yxa3aH- 
HblX nyHKTOB, XBRXQTCX AOBOAOM B nOJIb3y npaBHJIbHOCTH 3THX yxa3aHHH. B CJie- 
AyiOIAeM, 7-M H3AaHHH «OjIOpbI...» (HKOHHHKOB-raJIHAKHH, 1941 ! 402) HH OAHOrO 
KOHKpeTHoro MecTOHaxo^CAeHHH T. salsuginea He AaeTca, n bha npnBOAHTca Jinrnb 
Ha cjiynan bo3mo5xhoix) Haxo^xACHHJi b npeAeJiax paccMOTpeHHon TeppnTopnn: «Mo- 
>xeT 6biTb HanAeHa b CTajinHrpaA. [o6ji.]. Ejin^anniee MecTOHaxo^xACHne — Bajiyn- 
xn, HoBoy3eHCK. p-Ha 3a BoJiron (EorAaH)». B nocjieAyiomnx h3abhhjix, rAe o6jiacTb 
«Ojiopbi» 6biJia HecKOJibKo pacmnpeHa 3a cneT BXJHoneHHfl BoJirorpaACxon o6ji. b npa- 
Bo6epe)Kbe Bojirn b nojrnoM o6i>eMe (Bacnjibnemco, 1954, 1964), T. salsuginea yxa- 
3biBaeTca xax peAKoe pacTeHne j\rx CapaTOBexon n BojirorpaAexon (CrajiHHrpaAcxon) 
o6jiacTen. J\rx nocjieAHero H3AaHHfl AaHHon cboakh, n3 xoToporo BojirorpaACxaa o6ji. 
n jieBo6epe)Xbe CpeAHen n Hhhchch Bojirn 6buin ncxjnoneHbi, B. H. /Jopo<|>eeB (1998, 
2006) yxa3biBaeT bha AJifl CapaTOBexon o6ji. BMecTe c TeM BnjioTb ao cepeAnHbi XX b. 
b aejiOM p«Ae ncTOHHnxoB, BXjnonaa n ocHOBHbie ^JiopncTnnecxne cboakh, poA Thel- 
lungiella j\rr EBponbi noxa3aH He 6biJi. HanpnMep, bo «Ojiope Cn6npn n ^ajibHero 
BocToxa» n «Ojiope CCCP» (Eym, 1926, 1939) poA b acjiom, n b nacTHOcra T. sal¬ 
suginea , xapaxTepn3yeTCfl ncxjHonnTejibHo a3naTCXHM pacnpocTpaHeHneM. OTcyrcT- 
ByeT poA Thellungiella n b «OnpeAeJinTejie Bbicmnx pacTeHnn eBponencxon nac- 
th CCCP» (CTaHxoB, TajineB, 1949), n b HexoTopbix Apyrnx, 6ojiee paHHnx, hctoh- 
Hnxax. 
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TaKHM o6pa30M, npoH3pacTaHHe npeACTaBHTejra poAa Thellungiella b EBpone ne- 
pecTajio 6htb npe^MeTOM pa3HorjiacHH h 6 biJio ycTaHOBJieHo OKOHnaTejibHo jihuib k 
cepeAHHe XX b.; BnocjieACTBHH ero pacnpocTpaHeHHe b peraoHe yTonmuiocb. Tax, 
b cooTBeTCTBHH c /jaHHbiMH nocjieAHHx H3^aHHH cboakh II. O. MaeBCKoro (Ba- 
cHJibneHKo, 1964; /Jopo<f)eeB, 2006) h b AonojiHeHHe k hhm bo «Ojiope eBponen- 
ckoh nacTH CCCP» (Kotob, 1979) T. salsuginea npHBOAHTOi ajm 3aBOJDKCxoro h 
HH)KHe-BoJDKCKOrO (J)JIOpHCTHHeCKHX paHOHOB, OTHOCflmHXCfl K «BOCTOKy» «OjIOpbI». 
HecKOJibKo 6oJiee noApo6Ho pacnpocTpaHeHHe bhab oxapaKTepH30BaHo b nocjieAHen 
o6o6maiomeH pa6oTe no xpecToijBeTHbiM eBponencKon nacra Pocchh (,Zlppo<f)eeB, 
2002 : 111): «3aBOJDK., Hhhch.-Bojdk. (BojirorpaflCKaa, OpeH6yprcKaa n CapaTOBCxaa 
o6jiacTn)». 

Rax noxa3ajio H3yneHHe (Jjohaob AByx rjiaBHbix rep6apneB Pocchh, c6opbi «T. sal - 
suginea» m EBponbi oneHb HeMHoroHHCJieHHbi, oAHaxo h othx MaTepnajioB AOCTaTOH- 
ho jxjvi BHeceHHa HexoTopbix KoppexTHB b HH(j)opMaijHK) o pacnpocTpaHeHHH B perno- 
He BH^a, yKa3biBaBmeroca noA othm Ha3BaHHeM. Hnace npoijHTHpoBaHbi Bee o6pa3ijbi, 
onpeAeJieHHbie kslk «T. salsuginea», xpaiwmHecfl b eBponeHCKHx cexTopax Tep6a- 
pneB EoTaHHnecKoro HHCTHTyTa hm. B. JI. KoMapoBa h Mockobckoto rocyHHBepcHTe- 
Ta (b rep6apHH DiaBHoro 6oTaHHHecxoro ca^a hm. H. B. D[HUHHa MaTepnajioB no po- 
Ay Thellungiella H3 EBponbi obHapyaceHo He 6buio): 

[BonrorpaACKaa o6ji.]: CaMapcxaa ry6. HoBoy3eHCKHH ye3A, BajiyHKH. Ha cojioh- 
ijax BMecTe c Statice suffruticosa, Obione verrucifera. 14 V 1895. B. EorAaH; TaM >xe, 
CapaTOBCKHH ye3A- Ct. KypAiOM. CojioHijeBaTbie Jiyra b noHMe p. KypAioMa. 23 V 1919. 
A. H. BBeAeHCKHH; Sisymb. salsugineum. In deserti kirgisici versus Orenburg cum S. to - 
xophyllo. (Herb. Meyer); OpeH6yprcxaji o6ji., EejraeBCKHH p-H, 40 km loro-BocTonHee 
c. EejraeBKa, K3biJi-AAbipcKoe xapcTOBoe none. 22 V 2003. M. C. KmneB. — (LE); 
CapaTOBCKaa ry6. [ATxapcxHH ye3A]. CojioHijeBaTbie Jiyra b aoji. p. BecenoBKH 6jih3 
A. Ay^oBOH HBaHOBKH. neTpoB (sub nom. Sisymbrium toxophyllum (Bieb.) C. A. Mey.); 
EauiKHpHfl. Ha cojioHnaKax okojio a. MaM6eTOBo, XaH6yjuiHHCKHH p-H. 3 VI [19]53 r. 
(sub nom. Arabidopsis toxophylla (Bieb.) N. Busch) — (MW). 

Bee npoAHTHpoBaHHbie o6pa3uw ( 3 a HCKjnoneHHeM 3X3eMnjrapa, npoHCxoA^mero 
H3 KOJiJieKijHH K. A. Menepa, npoxoMMeHTHpoBaHHoro Hnace) xapaKTepmyiOTCfl cjie- 
AyiomHMH Mop(|)OJiorHHecKHMH oco6eHHocTflMH: CTe6jieBbie JiHCTba 6ojibineH nacTbio 
y3KOflHaeBHAHo-JiaHijeTHbie, CTpynKH 0.5—0.7 mm nmp., ceMeHa CTporo oAHopjiAHbie, 
pacnojioaceHHbie Henjiorao, b HHCJie 16—20 b rHe3Ae. 3th npH3HaxH CBOHCTBeHHbi onn- 
caHHOMy HeAaBHO H3 3anaAHOH Ch6hph T. botschantzevii (repMaH, 2002), oxa3aBineMy- 
ch AocTaTOHHo uinpoKo pacnpocTpaHeHHbiM TaK)xe b CeBepHOM Ka3axcTaHe (repMaH, 
2006). YKa3aHHbie npH3HaxH HaAeacHO oxJiHnaiOT otot bha ot T. salsuginea , KOTopoMy 
CBOHCTBeHHbi 6ojiee umpoxHe (b ochobhom jmijeBHAHbie hjih npoAOJiroBaTO-flHijeBHA- 
Hbie) CTe6jieBbie jihctba, CTpynxH 0.8—1.1 mm ump., nojiyAByp^AHbie hjih AByp^AHbie, 
ropa3Ao 6ojiee MHoronHCJieHHbie (6ojiee 30 b thq3 Ae), njiorao pacnojioaceHHbie ceMeHa 
(repMaH, 2002). CjieAOBaTejibHo, o6cy)KAaeMbie o6pa3ijbi «T. salsuginea» npeACTaB- 
jihiot co6oh T. botschantzevii , KOTopbiH ^BJweTca, TaKHM o6pa30M, hobhhkoh eBpo- 
neiiCKOH ({mopbi. HoMeHKJiaTypHyio ijHTaTy npHBOAHM HH)Ke. 

Thellungiella botschantzevii D. German, 2002, Turczaninowia, 5, 2 : 36. — Eutrema 
botschantzevii (D. German) Al-Shehbaz et Warwick, 2005, Harvard Pap. Bot., 10, 2 : 
132. — T. salsuginea auct. non (Pall.) O. E. Schulz: BopoHOB, 1931, Oji. ioto-boct. eB- 
pon. nacTH CCCP, 5 : 395; HxoHHHxoB-rajiHijKHH, 1941, b MaeBCKHH, Oji. cpeAH. nojio- 
ch eBpon. nacTH CCCP, H3A. 7 : 402; BacHJibneHKo, 1954, b MaeBCKHH, Oji. cpeAH. no- 
Jiocbi eBpon. nacra CCCP, H3A. 8 : 338; oh ace, b MaeBCKHH, 1964, Oji. cpeAH. nojiocbi 
eBpon. nacTH CCCP, H3A. 9 : 331; Ball, 1964, FI. Eur. 1 : 268; Kotob, 1979, Oji. eBpon. 
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nacra CCCP, 4 : 144; Ball, 1993, FI. Eur. 1, ed. 2 : 323; /Jopo<f)eeB, 2002, Turczaninowia, 
5, 3 : 111; oh tk e, 2006, b MaeBCXHH, Oji. cpeAH. nojiocbi eBpon. nacra Pocchh, H3A. 10 : 
262. — Sisymbrium salsugineum auct. non Pall.: Kophchhcxhh, 1892, Oji. BocTOKa EB¬ 
pon. Pocchh, 1 : 198. — Stenophragma salsugineum auct. non (Pall.) Prantl: OeAHeHxo, 
OjiepoB, 1910, Oji. EBpon. Pocchh : 479; OeAHeHxo, 1933, b MaeBCXHH, Oji. «CpeAH. 
Pocchh», H3A- 6 : 375. — Arabidopsis salsuginea auct. non (Pall.) N. Busch: /Jopo<f)eeB, 
1998, Turczaninowia, 1, 3 : 23. 

OnHcaH H3 3anaAHOH Ch 6 hph. Tun: «HoBocH6Hpcxaa o6jiacTb, ^obojichckhh p-H, 
oKp. c. CTaporopHocTajiH, npaBbiii 6eper p. HyjibiM, 54°38' c. in., 79°06' b. a., pa3Ho- 
TpaBHo-3JiaKOBaa CTenb. 16 VI 1993 r. H. LUayjio, B. M. XaHMHHnyH, O. H. Chhtko)) 
(NS!, H 3oran — ALTB!). 

BbiaBjieHHoe pacnpocTpaHeHHe T. botschantzevii b npe^ejiax EBponbi Tpe6yeT He- 
KOTopbix KOMMeHTapneB. Tax, no cpaBHeHHio c npe5XHHMH AaHHbiMH no eBponencKOH 
«T. salsuginea» HH<])opMaAHfl 06 apeajie T. botschantzevii b peraoHe pacuinpaeTca 3a 
cneT o6Hapy^ceHH« BHAa b EauiKHpHH, MecTOHaxoacAeHHJi b oxpecTHocTJix KypAiOMa h 
71|y6oBOH HBaHOBKH, pacnojio^ceHHbie b npaBoGepeacbe Bojith, othocatca k Bojdk- 
CKo-^oHCKOMy panoHy «Ojiopbi eBponencxon nacTH CCCP» (Hbme «Ojiopa Boctoh- 
hoh EBponbi») h npeACTaBJMioT co6oh 3anaAHbiH npe/jeji pacnpocTpaHeHHfl BHAa. K oto- 
My ace panoHy othocatca h o6a MecTOHaxo^xACHH ji, npHBOAHMbie BopoHOBbiM (ao- 
jiHHa pex HjibHHOBKH h Haojih), a Tax>xe yKa3aHHe BHAa CapaTOBcxoii o6ji. b 
o6pa6oTKe ceMencTBa rjiz HOBoro mjxamvi onpeAejiHTejni MaeBcxoro (,I(opo<f)eeB, 
1998, 2006) (b nepBOM BapHame — xax Arabidopsis salsuginea (Pall.) N. Busch). Ta- 
khm o6pa30M, no cpaBHeHHio c nocjie/jHHMH cBOAKaMH no (fmope Boctohhoh EBponbi 
(Kotob, 1979; /JopocjieeB, 2002), r/je T. salsuginea npHBOAHTca TOJibKo j\nsi «BocTOKa» 
«Ojiopbi», o6jiacTb pacnpocTpaHeHHe T. botschantzevii AOJDXHa 6biTb AonojmeHa «ijeHT- 
pOM», K KOTOpOMy OTHOCHTCJI BOJDKCKO-^OHCKOH paHOH. 

HecoMHemio, k TeppHTopHH Boctohhoh EBponbi oTHOCHTca eme oahh o6pa3ea 
T. botschantzevii H3 xojmexijHH B. Si. IjHHrepa, roBopHTb o tohhom MecTe c6opa koto- 
poro mohcho Jinuib c onpeAeJieHHOH AOJiefi Bepo bthocth, Tax xax Ha rep6apHOM jihctc 
HM eeTca Tpn othxctxh: «N° 108. CapaTOBCxaa ry6. h y[e3fl]. [18]83 r. T. CMHpHOBa»; 
«N° 108. Sisymbrium toxophyllum C. A. Mey. CapenTa»; «N° 108. Sisymbrium toxophyl- 
lum C. A. Mey. CapaTOBCxaa ry6., ATxapcxHH y. Jlyra no p. Tepcn 6 jih3 c. Eepe30BXH. 
17 VI 1884» (sub nom. Arabidopsis toxophylla, ana h 3 Tpex pacTeHHH Ha jihctc cootbct- 
CTByioT onpeAeJieHHio) — (MW), rio Been bhahmocth, k 3X3eMmnipy T. botschantzevii 
othochtca nepBaa (hto Han6ojiee Bepojrrao) hjih TpeTbfl oraxeTxa; b jiio6om cjiynae one- 
bhaho, hto h 3tot c6op 6 hji ocymecTBJieH b npaBo6epe>xbe Bojith, t. e. b npe^ejiax 
K)ro-BOCTOHHOH uacTH «ijeHTpa» «Ojiopbi Boctohhoh EBponbi». 

CjieAyeT Taxace otmcthtb, hto BHAOBaa npHHaAJieacHocTb OAHoro H3 AHTHpoBaHHbix 
Bbiine o6pa3AOB He mohcct 6biTb ycTaHOBJieHa c nojiHon yBepeHHocTbio — oto 3X3eMn- 
jiap, npoHCxoAfliAHH n3 xojmexijHH Menepa (oraxeTxa HanncaHa ero pyxon), npeACTaB- 
jieHHHH e ahhctb eHHHM naxjibiM pacTeHHeM, HaxoAHmHMca b caMOM Hanajie ABeTeHHJi. 
Ta6HTyajibHO oh, c HanGojibineH BepoaTHocTbio, MoaceT 6biTb oTHeceH x T. salsuginea , 
oAHaxo Aa)xe otot (J)axT He ABjuieTCfl npenflTCTBHeM rjvi hcxjuohchhh AaHHoro BHAa H3 
(fmopbi EBponbi. TexcT othxctxh («KnprH3cxHe CTenH 3a OpeH6yproM»), HecoMHeHHo, 
yxa3biBaeT Ha to, hto pacTeHHe 6bmo co6paHO 3a p. Ypaji (b jieBo6epe)Xbe), t. e. Ha Tep- 
pHTopnn A3hh. Cxopee Bcero, otot c6op BOo6me He HMeeT OTHouieHM x OpeHbypr- 
cxoh o6ji., h 6biji npoH3BeAeH 3HaHHTejibHo ioro-BocTOHHee, Ha TeppHTopHH Ka3ax- 
CTaHa. Han6ojiee BepojiTHo, hto oh npHHaAJie)XHT T. C. KapenHHy, b 1831 r. orapa- 
BHBineMyca H3 OpeH6ypra «b xoMaHAHpoBxy jnjm H3yneHH« ceBepo-BOCTOHHOH nacra 
Khpth3cxoh cTenH» (JlHncxHH, 1903 : 264). EAHHCTBeHHbiH BHAeHHbiH mhoh o6pa3ea 
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Thellungiella, co6paHHWH H3 OpeH6yprcKOH o6ji., — oto c6op KrnoeBa, 0 AH 03 HaHH 0 
npHHaAJieacamHH k T. botschantzevii, h oh Toaee npoH3BeAeH Ha a3HaTCKOH Teppmo- 
pHH. TeM He MeHee y aBTopa HeT HHKaKHx ocHOBaHHH He AOBepaTb yxa3aHmiM «T. sal- 
suginea» (t. e. T. botschantzevii) h j\ji% eBponeHCKOH nacra OpeHbyprcxoH o6ji. 
po<j)eeB, 2002). 

Heo6xoAHMO Taioice cxa3aTb, hto cnycra nojiTopa Beica nocjie nepBoro (He noA- 
TBepacAeHHoro h nonra HaBepHaxa oniHOoHHoro) yxa3aHiui T. salsuginea BHpueHOM 
AJifl Ka3aHH bha 6 biJi CHOBa npHBeAeH jnjiz TaTapcTaHa no cahhctb eHHOMy HaxoacAeHHio 
b oKpecTHocTax c. PyccKHe KnmaxH ByHHCKoro p-Ha (HBaHOBa h ap», 1972). no Been 
bhahmocth, h 3to yKa3aHHe (xoTopoe b cjiynae noATBep)KACHHfl othochjiocb 6 bi k T. bot¬ 
schantzevii), noBTopeHHoe 3aTeM h b nocjieAyiomHX CBOAKax no TaTapcTaHy (HBaHo- 
Ba, 1979; BaKHH h ap*, 2000), cjieAyeT cnHTaTb oinnOoHHbiM no p>my npHHHH. Bo-nep- 
Bbix, xapaKTep yKa3aHHoro MecTOHaxo>KAeHHfl («b noceBax») coBepmeHHO He cootbct- 
CTByeT OKOJiornn BHAa, npeAnoHHTaiomero TJDxejibie noHBbi h ABJunomeroca o6jiHrarao 
rajio(|)HJibHbiM. Bo-BTopbix, AaHHbiii c6op He 6biJi obHapyaceH aBTopoM HacToamero co- 
obmemni cpeAH MaTepnajioB no poAy Thellungiella b rep6apnn EHH, KyAa oh Mor 6biTb 
nepeAaH Ha xpaHeHne b cbjbh c o6HapoAOBaHneM HaxoAKH b H3 AaHHH «Hobocth ch- 
CTeMaTHKH BblCHIHX paCTeHHH». He 6 bIJI HaHAeH 3TOT c6op H B Ka3aHH 3aB. Ka(J)eApOH 
OoTaHHKH AjiTancKoro rocyAapcTBeHHoro yHHBepcHTeTa T. A. TepexHHOH, cneijHajib- 
ho npocMOTpeBinen no HarneH npocb6e MaTepnajibi rep6apna Ka3aHCKoro rocyAapcT- 
BeHHoro yHHBepcHTeTa, ho eio 6biJi oOHapy^ceH Apyron (eAHHCTBeHHbiii) c6op «T. sal- 
suginea». L(H<f)poBoe H3o6pa)xeHHe AaHHoro o6pa3ija: «TaTapcKaa ACCP, HncTonojib- 
ckhh p-H, a- Tapb, CTenHon ckjioh (ckjioh KopacHHcxoro). 27 VI 1978. Co6p. h onp. 
Ka3aKOBa» He ocTaBjraeT comhchm b tom, hto oto — coOpaHHbin b Hanajie ABeTeHHfl 
3 K3eMnjiap copHoro BHAa Conringia orientalis (L.) Dumort. TaKHM o6pa30M, Haxo)KAe- 
HHe Kaxoro-JiHOo H3 npeACTaBHTejien poAa Thellungiella b TaTapcTaHe noxa He noA- 
TBep^cAaeTca. 

noMHMO EBponbi, T. botschantzevii BnepBbie npHBOAHTca 3Aecb h ajw 3aypajib«: 
«Hejifl6HHCKa5i o6ji., HHHCHe-YBejibcxHH p-H, no 6epery 03 . MbimaHKyjib. 15 VI 1959. 
K. T. MajuoTHH [indet.]»; «ICbKHoe 3aypajibe. HejraGHHcxafl o6ji. 30 km Ha ioto-boctok 
ot r. TpoHAK. 16 V 1968. K). AjieKceeB (sub nom. Conringia orientalis)» — (MW). 
K 3TOMy tkq peraoHy othochtca h ynoMAHyTbiH paHee c6op IHejura H3 cTaHHijbi Teop- 

raeBCKOH. 

C yneTOM npHBeAeHHbix hobbix AaHHbix o pacnpocTpaHeHHH T. botschantzevii mohc- 
ho BnepBbie onepraTb apeaji BHAa (cm. pncyHox) h oxapaKTepH30BaTb ero xaK 3aBOJi)x- 
CKo-ceBepoxa3axcTaHCKo-3anaAHocH6HpcKHH. Ha 3anaAe oh orpaHHHHBaeTca cpeAHHM 
TeneHHeM Bojith, rAe bha jihhib eABa bbixoaht b npaBo6epe)Kbe Ha ninpoTe CapaTOBa, a 
Ha BocTOKe T. botschantzevii He hact AaJibine Bapa6HHCKOH h KyjiyHAHHCxon HH3MeH- 
HocTen; b MepHAHOHajibHOM HanpaBJieHHH apeaji BHAa b o6meM orpaHHneH paenpoerpa- 
HeHHeM CTenHOH h JiecocTenHOH pacTHTejibHocra. T. botschantzevii — eAHHCTBeHHHH 
bha poAa, BCTpenaioiAHHca Ha ioro-BOCTOKe EBponbi, b 3aypajibe, 6ojibniHHCTBe paB- 
hhhhmx perHOHOB iora 3anaAHOH Ch6hph (KypraHcxaa, TioMeHcxaa h OMCKaa o6jiac- 
th) h pflAe norpaHHHHbix c PoccneH ynacTKOB CeBepHoro Ka3axcTaHa. BMecTe c TeM 
Ha o6niHpHOH TeppHTOpHH, BKJHonaiomeH npe^cAe Bcero Ka3axcKHH MejixoconouHHK h 
pacnojiO)xeHHbie x 3anaAy h ceBepo-BOCTOxy ot Hero HH3MeHHOCTH (Typrancxaa, CeBe- 
po-Ka3axcKaa, KyjiyHAHHCxaa, KpaiiHHH ior EapabHHCKOH), T. botschantzevii npoH3pa- 
CTaeT CHMnaTpHHHO c 6 jih3khm bhaom T. salsuginea, a b MejixocononHHxe h Ha CeBe- 
po-Ka3axcxoH paBHHHe — eme h c OHAeMHHHbiM T. halophila. 

B cbh3h c ycTaHOBJieHHeM (fmxTa OTcyTCTBHfl a3HaTCxo-ceBepoaMepHxaHcxoro 
T. salsuginea bo (fmope EBponbi HecoMHeHHbiH HHTepec npeACTaBjraeT yroHHeHHe 3a- 


1277 



40 ° 50 ° 60 ° 60 ° 70 ° 80 ° 



Apeaji Thellungiella botschantzevii h 3anaAHaa rpaHHua pacnpocTpaHeHHH T. salsuginea. 
1 — pacnpocTpaHeHHe T. botschantzevii, 2 — 3ana^Ha« rpaHHua apeajia T. salsuginea. 


na^HOH rpammbi pacnpocTpaHeHHn ototo BHAa. Cy m no MaTepnajiaM LE h MW, apeaji 
T. salsuginea orpaHHHeH Ha 3anaAe hh3obi>jimh AMyAapbH, ripnapajibeM h TyprancKOH 
jio)k6hhoh (cm. pHcyHOK). Hn)Ke nepeHHCJieHbi Han6ojiee 3anaAHbie MecTOHaxojKAeHHH 
3Toro BHAa: 

AMy-^apbHHCKHH oTAeji. B 2 BepcTax k 3anaAy ot 03 . Ame-Kyjib. N® 32. 1914. 
H. H. Cmhphob; AMy-/JapbHHCKHH otacji Cbip-^apbHHCKOH o6ji. Eojibuioh Tyraii k 
boct. ot r. KpaH-Tay. 14 IV 1915. N® 15. H. M. KpameHHHHHKOB; TaM ace, N® 37, N® 54, 
oh ace; TaM ace, k ceB. ott. KpaH-Tay, 16 IV 1915. N® 60a, oh ace; KapaKajinaKHn. T. Cyji- 
TaH-yH3-,I(ar. 3anaAHbiH ckjioh, okojio KJiaASnma IIIaHKa-,I()KajiHJi-Ea6a. 3 V 1972. 
N® 39. E. IIIep6aeB; TyprancKaa o6ji. h ye3A, 2-a Hayp3yMCKaa bojioctb. 03epKH ceB. nac- 
th 03. Ak-CyaT. TonKHe HJiHCTbie cojiohah 6eperoBOH nojiocbi. 11 VIII 1908. N® 1000. 
H. M. KpameHHHHHKOB; Hayp3yMCKHH roc3anoBeAHHK (Ka3axcKaa CCP, AKno6HHCKaa 
o6jiacTb). K iory ot [?] Eum6jiaK, ckjioh k pynbio. 4 V 1935. C. JIcbhakhh (LE); TaM ace, 
3anaAHbiH ynacTOK k ceB. ot 03 . IIIo6aHKyjib, rjiHHHCTaa KaMeHHCTaa CTenb. 12 VI 1935. 
A. /JeMHAOBa; TaM ace, Ha Ane copa b2kmk 3an. ot Jieca CbincbiH-aran. 27 V 1936. 
Ns 402. H. EoMxaBHTHHa (MW). 

CeBepo-3anaAHafl rpaHHiia apeajia T. salsuginea Tpe6yeT AaJibHeHinero yTOHHeHHJi 
c npHBJieneHHeM MaTepnajioB jioKajibHbix repGapneB, ho, no Been bhahmocth, AaHHbiH 
bha He npoHHKaeT Ha ceBep ot Ka3axcKoro MejiKoconoHHHKa. Cy ah no MaTepnajiaM rep- 
6apneB LE, MW, TK, NS, NSK h ALTB, b A3HaTCKOH Pocchh otot bha oTcyTCTByeT 
bo Bcex peraoHax, rpaHHHauiHx c Ka3axcTaHOM Ha ceBepe, a HaH6ojiee 3anaAHbie MecTo- 
HaxojKAeHHJi 3a(f)HKCHpoBaHbi b Hoboch6hpckoh o6ji. h b AjiTaficKOM Kpae. ripH otom 
b Hoboch6hpckoh o6ji. T. salsuginea ropa3Ao 6oJiee peAOK, hqm T. botschantzevii , h npo- 
H3pacTaeT tojibko Ha KpaimeM ioro-3anaAe, Ha rpaHHije Eapa6bi h KyjiyHAbi, TorAa KaK 
b AjiTaficKOM Kpae (b npeAeJiax KyjiyHAHHCKOH hh3mchhocth) o6a BHAa oAHHaKOBo 
06bIHHbI. 
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IOro- 3 anaflHHH npefleji pacnpocTpaHeHHa T. salsuginea Taioice noKa b AeTajiax He 
BbiflBjieH; cymecTByioT c6opw BH/ja H3 npH6ajixauibfl, a Taioice H3 CeBepHoro TflHb-UIa- 
hh (Ka3axcTaH, AjiMa-AraHCKaa o6ji., KereHCKHH p-H, ceji. CapbiA>Ka3 h KyMypra, co- 
jioHeu, 6 jih3 Kbi3bui-ByjiaKa. 14 VII 1934. B. K. IHhihkhh (LE, sub. nom. Erysimum sp.); 
JJpn. p. CapbiA)Ka3 , b6jih3h p. KereHb. 30 V 1935. C. K). JlnninHij — (MW)). Ilo Been 
bhahmocth, ecTb T. salsuginea h b EeTnaK-/Jajie, xoth eflHHCTBeHHbiH H3BecTHbiH MHe 
c6op «T. salsuginea» H3 ototo p-Ha (nycTbira EeTnaK-/Jajia, yp. Kok-Aihhk, Ha cojioh- 
uaicax. 7 hiohh 1940 r. H. Py6uoB — AA) othochtca k Arabidopsis parvula (Schrenk) 
O. E. Schulz (repMaH, 2003). /Jajiee Ha boctok (Ha TeppHTopHH Ch6hph, Mohfojihh h 
KHT aa) HiHpoTHbiH AHana30H pacnpocTpaHeHHfl BH/ja 3aMeTHo pacumpaeTCfl, r^e h pac- 
nojiaraeTca ocHOBHaa uacTb apeajia T. salsuginea — e/^HHCTBeHHoro npeflCTaBHTejifl 
po/ja Thellungiella, BCTpenaiomerocfl BOCTOHHee 82° b. a. 

B 3aKJiioHeHHe npoxoMMeHrapyeM BbicKa3aHHoe paHee npeAnojioaceHHe (repMaH, 
2002, 2006) o BepoflTHOM npoH3pacTaHHH T. botschantzevii b 3anaAHOM Kmae (Chhb- 
uAjih-Y HrypcKHH aBTOHOMHbiH p-H), 3tot bha, bo3mo)kho, yKa3breaeTCfl noA HMe- 
HeM T. halophila. 3to npeAnoJioaceHHe ocHOBbiBajiocb Ha aHajiH3e AHamo3a T. halophi- 
la bo «Flora of China» (Zhou et al., 2001), b Gojibmen CTeneHH cooTBeTCTByiomero 
T. botschantzevii , a Taioxe apeajia T. halophila , AocTOBepHO H3BecTHoro tojibko H3 Ka- 
3axcTaHa (repMaH, 2006). OAHaico npe/jcTaBJieHHbie 3Aecb yTouHeHHbie AaHHbie no pac- 
npocTpaHeHHio T. botschantzevii noKa3bmaioT, hto h otot bh a b KHTaH He npoHHKaeT, 
a yica3aHHfl T. halophila ajia KHTaa othocatca, cjieAOBaTejibHo, k cy6rajibHbiM o6pa3ijaM 
o6biHHoro bo MHorax paHOHax Kmaz T. salsuginea. 3tot bbiboa noATBep)KAaeT h npo- 
BeAeHHbiH aBTopoM coo6meHH« aHajiH3 MaTepHajioB HexoTopbix repbapneB r. YpyMHH 
(XJA, XJBI), r^e no a Ha3BaHHeM T. halophila xpaHATca jih6o o6pa3ijbi T. salsuginea, 
jih6o npeflCTaBHTejiH Apyrnx poaob. TaKHM o6pa30M, npaKrauecKH HecoMHeHHo, hto H3 
Tpex bh/job po^a b KHTae BCTpenaeTca jihihb T. salsuginea, h 3Aecb npoxoAHT lOHCHaa 
rpaHHija apeajia 3Toro BH/ja (h poAa) b A3hh. 
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SUMMARY 

Thellungiella botschantzevii D. German known so far from North Kazakhstan and South-West Si¬ 
beria is reported for Europe for the the first time. Previous reports of Asian-American T. salsugi- 
nea (Pall.) O. E. Schulz from Europe belong to T. botschantzevii. General distribution of T. botschant¬ 
zevii is characterized and mapped; western limit of distribution of T. salsuginea is outlined. 
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HccjieflOBaHM xpoMocoMHbie HHCJia 20 bhaob Umbelliferae , othocjuuhxcji k 16pojiaM, Ha MaTepHa- 
jie H3 pa3JiHHHbix perHOHOB Pocchh. fljui ab yx bhjiob (Kadenia salina w Ferula nuda) hhcjio xpomocom 
onpe^ejieHo BnepBbie. Seseli ledebourii onpe^ejieHHoe hbmh hhcjio OTJiHHaeTca ot H3BecTHbix b jih- 
TepaType. 

KjiioHeBbie cjioBa: xpoMocoMHbie HHCJia, Umbelliferae. 

B 2003 — 2006 rr. bo BpeMa OKcne/jHijHOHHbix noe3flOK b Eypjrraio, BoJirorpa/jCKyio, 
ACTpaxaHCKyiO H PoCTOBCKyK) o6jiaCTH, KaJIMbIKHIO (M. T. E[HMeHOB), AjITaHCKHH Kpan 
(T. A. OcTpoyMOBa) h KapanaeBo-HepKeccHio (E. B. Kjiiohkob) 6bijih 3a<f)HKCHpoBaHbi 
6yTOHbi jnjw onpeAejieHHfl nnceji xpomocom b MeH03e h co6paHbi njio/jbi jy m nocjieflyio- 
mero onpeflejiemni nnceji b MHT03e 20 bh/job Umbelliferae H3 16 po/joB. 

nojiyneHHbie HHCJia cpaBHHBajiHCb c /jamibiMH, cyMMHpoBaHHbiMH paHee jy m ce- 
MeHCTBa (Pimenov et al., 2003), h nocjie/jyiomHMH flonojmeHHiiMH, xparamHMHca b 
cneaHajibHOH 6a3e flaHHbix CARUM EoTaHHHecKoro ca/ja Mockobckoto rocyflapcTBeH- 
Horo yHHBepCHTeTa hm. M. B. JIoMOHocoBa (MrY). flByx bh/job {Kadenia salina 
h Ferula nuda) hhcjio xpomocom onpeflejieHo BnepBbie. Seseli ledebourii onpe/je- 
jieHHoe hbmh hhcjio oTJiHHaeTca ot H3BecTHbix b jimepaType. 

Tep6apHbie o6pa3ijbi H3yneHHbix pacTeHHH xpamiTCfl b Tep6apHH MrY (MW), njio- 
Abi — b KapnojiorHnecKOH KOJUieKii^HH EoTaHHnecKoro ca/ja MrY. 

Agasyllis latifolia (M. Bieb.) Boiss., 2n = 22. Pocchh, KapaHaeBo-HepKeccmi, Te- 
6epAHHCKHH 3anoBeAHHK, M. Xaranapa, 43°26'N, 41°42'E, 31 VII2005. N° 16. 
E. B. Kjiiohkob, Y. A. YKpaHHCKaa. 

BTopoe onpeAeJieHHe xpoMocoMHoro HHCJia j\nsi BH/ja. PaHee 2n = 22 6biJio onpe/je- 
jieHo /yin pacTeHHH H3 /fcrecTaHa (Pimenov, Vasil’eva, 1983). 

Angelica decurrens (Ledeb.) B. Fedtsch., 2n=22. Pocchh, Eyparafl, Eapry3HH- 
ckhh p-H, n-oB Cb. Hoc, 53°34'N, 108°54'E. 26 VIII2003. Ee3 HOMepa. M. T. IIh- 

MeHOB. 

H3BecTHo He MeHee 9 onpeflejieHHH nnceji xpomocom 3Toro BH/ja H3 XaKaccHH, RKy- 
thh, KpacHoapcKoro Kpaa, TyBbi, Hoboch6hpckoh o6ji. h Ka3axcTaHa; bo Bcex cjiy- 


1281 




na ax 2n = 22 (cm.: Pimenov et al., 2003). Mop<j)OMeTpHHecKHe AaHHbie KapHorana co- 
o6maiOTca /yra oahoh nonyjMUHH H3 Ka3axcTaHa (Vasilieva, Pimenov, 1991). 

Astrodaucus littoralis (M. Bieb.) Drude, 2n = 20. Poccna, PocTOBCKaa o6ji., Hcabh- 
roBCKHHp-H, MopcKOHHyjiax, 6eper A30BCKoroMopa,47°22'N, 39°18'E, 17 VIII 2006. 
JV2 4. M. T. riHMeHOB. 

Harne onpeAeJieHHe cooTBeTCTByeT e/jHHCTBeHHOMy nncjiy am 3Toro BHAa (n=10), 
ony6jiHKOBaHHOMy paHee (Constance et al., 1976) Ha ocHOBaHHH pacTeHHH, KyjibTHBH- 
pyeMbix b 6oTaHHHecKOM caAy. Hame onpeAeJieHHe ocHOBaHo Ha npnpoAHOM MaTepna- 
Jie. Hhcjio 2n= 20 thhhhho am poAa Astrodaucus. 

Aulacospermum anomalum ((Ledeb.) Ledeb., 2n=18. AjiTaHCKHH xpaii, Hapbirn- 
ckhh p-H, YcTb-HarbipKa, 51°26' N, 83°09' E. 24 VIII 2003. Ee3 HOMepa. T. A. Ocrpo- 
yMOBa. 

H3BecTHo He MeHee 10 onpeAeJieHHH HHceji xpomocom am 3Toro BHAa, npHneM paH- 
HHe onpeAeJieHM — 2n = 16 (MajiaxoBa, 1971; KpacHo6opoB, 1976) — bhahmo, oihh- 
6oHHbi. Eojiee no3AHHe AaHHbie (7 onpeAeJieHHH) noKa3biBaiOT am A. anomalum ranHH- 
Hoe h am Apyrnx bhaob Aulacospermum hhcjio 2n = 18 (hjih n = 9) (cm.: Pimenov et al., 
2003). 

Carum buriaticum Turcz. 2n = 22. EypaTHa, HoBO-CejieHTHHCKHH p-H, nep. Y6HeH- 
Hbix, 51°12'N, 106°32'E. 22 VIII2003. Ee3 HOMepa. M. T. nHMeHOB. 

Bha 6biJi HccjieAOBaH ao chx nop b KapHOJiorHHecKOM oTHomeHHH jiHHib ABaacAM, 
npHHeM Kax Ha AjiTae (PocTOBijeBa, 1976), Tax h b Kmae (Chin et al., 1989) oh HMeeT 
n = 11. 

Carum meifolium (M. Bieb.) Boiss., 2n=20. KapanaeBO-HepiceccHa, Te6epAHHCKHH 
3anoBeAHHK, BepxoBbe Yjiy-MypyAacy, 43°20'N, 41°41'E. 05 VIII 2005. Ee3 HOMepa. 
E. B. Kjiiohkob, Y. A. YKpaHHCKaa. 

Hncjia xpoMocoM ao chx nop 6hjih H3yneHbi am 3toto BHAa ABaacAbi — no MaTepna- 
Jiy H3 Tpy3HH (Daushkevich et al., 1991) h TypijHH (Pimenov et al., 1996); pe3yjibTaTbi 
cooTBeTCTByioT HameMy HOBOMy onpeAeJieHHio, CAeJiaHHOMy BnepBbie c TeppHTOpHH 
PoCCHH. 

Chamaesciadium acaule (M. Bieb.) Boiss., 2n = 22. KapaHaeBo-HepKeccHa, Te- 
6epAHHCKHH 3anoBeAHHK, M. Xaranapa, 43 0 26'N, 41°42'E. 31.07.2005. N 2 18. 
E. B. Kjiiohkob, Y. A. YKpaHHCKaa. 

BTopoe onpeAeJieHHe xpoMocoMHoro HHCJia am BHAa. PaHee to ace hhcjio 2n = 22 
6biJio onpeAeJieHo am pacTeHHH H3 ^arecTaHa (BacHJibeBa h AP-, 1981). 

Cnidiocarpa physospermifolia (Albov) Pimenov, 2n = 22. KapanaeBO-HepKeccHa, 
Te6epAHHCKHH 3anoBeAHHK, EaAyxcKHe o3epa, 43°22'N, 41°38'E. 07 VIII 2005. N 2 31. 
E. B. Kjiiohkob, Y. A. YKpaHHCKaa. 

OnpeAejieHHoe hbmh hhcjio cooTBeTCTByeT TpeM paHHHM onpeAeJieHHaM am 3to- 
ro BHAa (noA Ha3BaHHeM Ligusticum physospermifolium Albov) (rarHHA3e h HxeHA3e, 
1974; BacHJibeBa h AP-, 1981; Daushkevich et al., 1991). 

Eriosynaphe longifolia (Fisch. ex Spreng.) DC., n = 11. PoccHa, BojirorpaACKaa o6ji., 
TopoAHmeBCKHH p-H, uiocce BojirorpaA—Kajian, b 3 km BOCTOHHee noc. H. PoraHHK, 
CTenb, 48°40'N, 43°29'E. 04 VI2005. JV 2 3. M. T. nHMeHOB, H. A. IHamjep. 

Hhcjio xpomocom am 3toto BHAa (n = 11) 6biJio h3bcctho ao chx nop no CTapoMy 
onpeAeJieHHio H3 xyjibTypbi (Garde, Malheiros-Garde, 1949; noA Ha3BaHneM Ferula lon¬ 
gifolia). HoBoe onpeAeJieHHe CAejiaHO no npnpOAHOMy, BnojiHe 6eccnopHOMy MaTepna- 
Jiy H3 ecTecTBeHHoro apeajia BHAa. 
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Ferula caspica M. Bieb., n=ll. BojirorpaACKan o6ji., TopoAHmeBCKHH p-H, moc- 
ce Bojirorpaa—Kajian, b 3 km BocrouHee noc. H. PoranHK, CTenb, 48°40'N, 43°29'E. 
04 VI2005. JVo 1. M. T. riHMeHOB, H. A. UlaHuep. 

PaHee 6biJi H3yneH MaTepnaji H3 KajiMbiKHH (BacHJibeBa h ap», 1981; 2n = 22), j\nz 
KOToporo 3aTeM (CojioBbeBa h AP-, 1982) 6biJio npoBeAeHo Mop<f)OMeTpHHecKoe H3yne- 
HHe KapHorana. 

Ferula nuda Spreng., 2n=22. AcTpaxaHCKan o6ji., EacKyHHaKCKHH p-H, EorAO-Eac- 
KyHHaKCKHH 3anoBeAHHK, noAHoacHe ropbi Eotao, 48°09'N, 46°49'E, 09 VI 2005. N° 43. 
M. T. riHMeHOB, H. A. IlIaHijep. 

riepBoe onpeAejieHHe HHCJia xpomocom ajw BHAa noKa3ajio pe3yjibTaT, BnojiHe co- 
rJiacyiomHHca c npaKTHnecKH HHBapHaHTHbiM b npe^ejiax KpynHoro noJiHMop<f)Horo po- 
Aa Ferula hhcjiom 2n = 22. 

Heracleum asperum (Hoffm.) M. Bieb., 2n=22. KapanaeBO-HepKecciiH, TebepAHH- 
ckhh 3anoBeAHHK, /JoMbaH, 43°20'N, 41°49'E. 10 VIII 2005. Ee3 HOMepa. E. B. Kjiioh- 
kob, y. A. YKpaHHCKaa. 

PaHee HHCJia xpomocom (BcerAa 2n=22) onpeAejnuiHCb jym pacTeHHH H3 boTaHHne- 
cKoro caAa ()KyKOBa, 1967; PocTOBijeBa, 1979), CTaBponojibCKoro Kpaa (PocTOBijeBa, 
1979) h Tpy3HH (rarHHA3e h AP-, 1985). 

Kadenia salina (Turcz.) Lavrova et V. N. Tikhom. 2n=22. (EypHTHH, HoBo-Ce- 
jieHraHCKHH p-H, Aopora Ha Taiimp, 3acojieHHbiH Jiyr b noiiMe TeMHHKa, 50°49'N, 
106°11'E. 28 VIII 2003. No 27. M. T. riHMeHOB. 

riepBoe onpeAejieHHe HHCJia xpomocom rjiz BHAa. 3to hhcjio cooTBeTCTByeT nncjiy 
AJifl 6jiH3Koro BHAa K. dubia, xoth y nocjieAHero, bo3mo)kho, cymecTByeT t BHyTpHBHAO- 
Ba a H3MeHHHBOCTb (cm.: Pimenov et al., 2003), ecjiH cnmaTb AocTOBepHbiM paHHee onpe¬ 
AejieHHe 2n = 20 (Baksay, 1958), oTJiHHaiomeeca ot Bcex nocjieAyiomHx onpeAeJieHHH. 

Pastinaca clausii (Ledeb.) Calest., n=ll. KajiMbiKHH, ceB. nacTb, oTpora EpreHeii, 
Me^cAy JlyroBbiM h riJioAOBbiM, CTenHaa 3ajie)Kb, 48°09'N, 44°28'E. 10 VI 2005. No 55. 
M. T. riHMeHOB, H. A. IHamjep. 

HoBoe onpeAejieHHe cooTBeTCTByeT AByM npeAbmymHM — n = 11 (Kopaiom, 1967) 
h 2n = 22 (BacHJibeBa h Ap., 1981). 

Saposhnikovia divaricata (Turcz.) Schischk., 2n=16. EypaTHH, HoBo-CejieHTHH- 
ckhh p-H, AOJiHHa CejieHra, naAb CpeAHaa, KaMeHHCTaa CTenb, 50°53'N, 106°10'E. 
28 VIII 2003. No 24. M. T. riHMeHOB. 

Bee npeAinecTByioiAHe 7 onpeAeJieHHH H3 Pocchh (ITpHMopcKHH Kpaii, HHTHHCKaa 
o6ji.) h Kmaa (cm.: Pimenov et al., 2003) h HOBoe, hm cooTBeTCTByiomee, noKa3biBaiOT, 
HTO AJI« BHAa 3TOTO MOHOTHnHOrO pOAa CBOHCTBeHHO HeCKOJIbKO HeobbIHHOe A Um- 
belliferae hhcjio 2n = 16 (hjih n = 8). 

Seseli ledebourii G. Don, 2n = 20. AjrraiicKHH Kpaii, HapbimcKHH p-H, YcTb-Ha- 
rbipKa, 51°26'N, 83°09'E. 24 VIII2003. T. A. OcTpoyMOBa. Ee3 HOMepa; Ajrraii- 
ckhh Kpaii, HapbimcKHH p-H, HHHeTa, 51°20'N, 83°05'E. 24 VIII 2003. Ee3 HOMepa. 
T. A. OcTpoyMOBa. 

^Ba paHee onybjiHKOBaHHbix onpeAeJieHHH nnceji xpomocom npoTHBopeuHBbi — 
2n = 22 H3 Ka3axcTaHa (PeraHa h Ap., 1977) h 2n = 40 c AjiTaa (KporyjieBHH, Poctob- 
AeBa, 1984), npnneM Harnn HOBbie onpeAeJieHHH He cooTBeTCTByiOT hh oAHOMy H3 hhx. 
Ecjih BepHo nepBoe, to mohcho npeAnojioacHTb aji« S. ledebourii BHyrpHBHAOByio ahc- 
njioHAHio, ecJiH BTopoe — BHyrpHBHAOBOH nojiHnjioHAHbiH pAA. B jik)6om cjiynae bha 
3acjiy>KHBaeT AaJibHeHinero H3yneHHH. 
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Seseli tortuosum L., n = ll. PocTOBCKaa o6ji., HaABHroBCKHH p-H, MopcKOH Hy- 
jiaK, 6eper A30BCKoro Mopn, 47°22'N, 39°18'E. 17 VIII2006. Ee3 HOMepa. M. T. IIh- 

MeHOB. 

Hncjia xpoMOCOM jyw BHAa onpeAejnuiHCb hcckojibko pa3, ho HCKJHOHHTejibHO ajm 
pacTeHHH 3anaAHOH EBponw (cm.: Pimenov et al., 2003). Bee onpeAejieHHH xapaKTepn- 
3 yiOT bha Kax AHnjiOHA c 2n = 22. OAHaico Brullo et al. (1978) bbihbhjih b HrajiHH y oto- 
ro BHAa TeTpanjiOHAHyio pa3H0BHAH0CTb var. maritimum. 

Silaum silaus (L.) Schinz et Thell. n = ll. PocTOBCKan o6ji., HaABHroBCKHH p-H, 
OKp. HaABHroBKH, KaMeHHaa 6ajixa, 47°21'N, 39°20'E. 17 VIII 2006. N 2 3. M. T. Ylu- 

MeHOB. 

H3BecTHO He MeHee 11 onpeAejieHHH xpoMOcoMHbix nnceji rjul 3Toro BHAa (h 3 BejiH- 
Ko6pHTaHHH, CjioBaKHH, HexHH, Pocchh h 6e3 6ojiee tohhoh reorpa<f)HHecKOH npHBH3- 
kh). 2n BcerAa paBHO 22 (hjih n = 11), ho b AByx cjiynanx (Wenthworth et al., 1991; 
Mesicek, Javurkova-Jarolinova, 1992) b KapHOTHne BbiHBJieHbi B-xpoMocoMbi. 

Sium latifolium L., n = 6. PocTOBCKan o6ji., IHojioxobckhh p-H, xyTop KajiHHHHCKHH, 
6 eper floHa, 49°34'N, 41°51'E. 20 VIII2006. JV *2 10. M. T. riHMeHOB. 

y 3TOrO BHAa BbIHBJieHa HHTepeCHaa BHyipHBHAOBaH H3MeHHHBOCTb He-nOJIHnJIOHA- 
Horo xapaKTepa c onpeAejieHHoii reorpa<f)HHecKOH JiOKajiH3aijHeH xpoMocoMHbix pac 
(cm.: Pimenov et al., 2003). Bee onpeAejieHHH H3 3anaAHOH h IJempajibHOH EBponbi 
(repMaHHH, IIlBeAHH, HnAepjiaHAOB, Ha boctok ao CjioBaKHH h riojibuiH — 8 onpeAe¬ 
jieHHH) AaiOT KOHCTaiiTHbiH pe3yjibTaT — 2n = 20, b oahom cjiynae (Lovkvist, Hult- 
gard, 1999) oGHapyaceHbi B-xpoMocoMbi, a H3 Boctohhoh EBponbi (Ha 3anaA ao Eejio- 
pyccHH), Ch6hph h Ka3axcTaHa (6 onpeAejieHHH) — Taioice nocTOHHHoe, ho Apyroe hhc- 
jio, a HMeHHO 2n = 12. Harnn HOBbie AaHHbie ymiaAMBaiOTCH b 3Ty 3aKOHOMepHOCTb. 

Sium sisaroideum DC., n = 11. PocTOBCKan o6ji., HaABHroBCKHH p-H, MopcKOH Hy- 
Jiax, 6eper A30BCKoro Mopn, 47°22'N, 39°18'E. 17 VIII2006. N 2 3. M. T. riHMeHOB. 

B OTJiHHHe ot npeAbiAymero BHAa y S. sisaroideum BcerAa 2n = 22, HanpHMep no Ha- 
ihhm 6 ojiee paHHHM onpeAejieHHHM ajm pacTeHHH TypnHH h Ka3axcTaHa (cm.: Pimenov 
et al., 2003), a Tenepb h H3 iohchoh Pocchh. 

Taeniopetalum arenarium (Waldst. et Kit.) V. N. Tikhom. n = ll. BojirorpaA- 
CKaa o6ji., Opojiobckhh p-H, ApnaAHHCKo-^OHCKHe necKH, b 3 km 3 anaAHee IIIejiH- 
xoBCKoro, 49°34'N, 43°3934'E. 11 VI 2005. JV 2 60. M. T. riHMeHOB, H. A. IHaHijep. 

Bee H3BecTHbie onpeAejieHHH HHCJia xpomocom ajw 3Toro BHAa (noA pa3HbiMH na3Ba- 
hhhmh, a HMeHHO Peucedanum arenarium Waldst. et Kit. hjih P. borystenicum Klo¬ 
kov — Bcero 5 onpeAejieHHH) H3 CjioBaKHH, EojirapHH, Pocchh (PocTOBCKan o6ji.) h 
YKpaHHbi (cm. Pimenov et al., 2003) cTa6HJibHO noKa3biBaiOT, hto bha bo Bcex nacTHx 
ero apeajia hbjihctch ahhjiohaom c x = 11. He BbiAejineTCH h Hame HOBoe onpeAeJieHHe 
AJih MaTepnajia, co6paHHoro b6jih3h boctohhoh rpaHHijbi apeajia BHAa. 


EjiaroAapHOCTH 

Abtopm npH3HaTejibHbi cnyTHHKaM no 3KcneAHUHOHHbiM noe3AKaM, bo BpeMH koto- 
pbix 6hji co6paH pacTHTeJibHHH MaTepnaji: H. A. UlaHnepy, O. H. ^cmhhoh, H. K. EaA- 
MaeBOH, y. A. yKpaHHCKOH h 3 . B. IHenoTKHHy. 

Pa6oTa noAAepncaHa rpaHTaMH PoccHHCKoro <f)OHAa <J>yHAaMeHTajibHbix hccjicao- 
BaHHH. 
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SUMMARY 

Chromosome numbers of 20 species from 16 genera of Umbelliferae from Russia have been stu¬ 
died. For 2 species (Kadenia salina and Ferula nuda) chromosomes number are reported for the first 
time. A new chromosome number for Seseli ledebourii has been revealed. 
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664003 HpKyTCK, yji. K. MapKca, 1 
E-mail: brasenia@yandex.ru 
2 AHO «EaHKajibCKHH HCCJieaoBaTejibCKHH ueHTp» 

HpKyTCK 

llocTynHJia 07.08.2007 

npHBeAeHbi HHCJia xpomocom (2n) juw 32 bh,ziob EaiiKajibCKOH CnOnpH (BocTOHHax Cn6Hpb) H3 
27 pOAOB h 14 ceMeficTB. BnepBbie HccjieAOBaH b KapHOJiorHHecKOM othoiuchhh Agrostis diluta Kurczen- 
ko (2n = 28). JJjix pxaa bhaob ycTaHOBJieHbi MajioH3BecTHbie HHCJia xpomocom. 9 bh^ob HCCJieaoBaHbi Bnep¬ 
Bbie Ha TeppHTOpHH Ch6hph. 

KjnoneBbie cjioBa: nncjia xpomocom, cjmopa, EaHKajibCKax Cn6Hpb, HpKyTCKax o6ji., PecnybjiHKa 
EypxTHx, HHTHHCKax o6ji. 

HacToamaa cTaTba ABjraeTCfl pe3yjibTaTOM KapnojiorHHecKHx HCCJie/joBaHHH b Ean- 
KajibCKOH Ch6hph (HpKyTCKaa o6ji., Pecny6jiHKa EypflTHfl h HHTHHCKaa o6ji.), npoBO- 
AHBinHxca b HpKyTCKOM rocyzjapcTBeHHOM yHHBepcHTeTe Ha 6a3e BaHKajibcxoro nccjie- 
AOBaTejibCKoro ijeHTpa b TeneHHe 2006 r. 

Hncjia xpoMocoM onpeAejimi A. A. THyTHKOB Ha MaTepnajie, co6paHHOM aBTopa- 
mh CTaTbH b npHpoAHbix ycjioBHax, jih6o npopameHHOM H3 npHpoAHbix ceMHH. Onpe- 
/jeJieHHe HccjieflOBaHHbix o6pa3ijoB h cocTaBJieHHe KOMMeHTapneB BbmojiHHji npe- 
HMymecTBeHHo B. B. HenHHora, 3JiaKOB — cobmcctho c H. B. EHymeHKO. 3aHoc- 
Hbie BH^bi oTMeneHbi 3HanKOM +. 3 bc3aohkoh oTMeneHbi BnepBbie Hccjie/joBaHHbie 
BH£bI. 

)Kejiafl coKpaTHTb kojihhcctbo hctohhhkob b KOMMeHTapnax, mbi /jaeM ccbuikh npe- 
HMymecTBeHHo Ha cnpaBOHHbie H3flaHHfl h «HHfleKCbi» (Index). 

Tep6apHbie o6pa3ijbi H3yneHHbix pacTeHHH xpaiwTCfl b Tep6apHH hm. npo<f). 
B. H. CMHpHOBa HpKyTCKoro yHHBepcHTeTa (IRKU), r. HpxyTCK; AySneTbi nepeflaHbi 
b Tep6apHH (VLA) npn BnH /JBO PAH, r. BjiaflHBocTOK. 

Alismataceae 

Alisma plantago-aquatica L., 2n = 14. HpKyrcKaa o6jl, 3hmhhckhh p-H, b 3 km Ha 
ioro-K)ro-3anaA ot noc. HoBOJieTHHKH, 3({)eMepHbiH Bo/joeM, 3apocjiH nacTyxn b Bo/je, 
8 VII 2005, N° Cl62, A. THyraKOB, B. HenHHora. 

EBpa3HaTCKHH npn6pe)KHo-BOAHbiH BHfl, BnoJiHe ycneniHO paccejnnomHHCfl bo mho- 
rnx BHeTponHnecKHx CTpaHax. HMeiOTca yKa3aHHfl Ha ijejibm p ha KapHOJiorHHecKHx 
pac y 3Toro BH/ja: 2n= 10, 12, 14, 16, 28 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 
1984, 1988, 1990, 1991, 1994, 2000, 2003). OflHaKo GojibimmcTBO hctohhhkob aaiOT 
AHnjiOHAHoe (npn x = 7) hhcjio 2n = 14. A. plantago-aquatica H3ynajiH HeoflHOKpaTHo 
h b Ch6hph, h Ha /JajibHeM Boctokc: 2n = 14 (cm.: AranoBa h ap., 1990; Index.., 1988, 
1994). 

Sagittaria natans Pallas, 2n = 22. HpKyrcKafl o6ji., ycTb-OpflbiHCKHH EypaTCKHH 
aBTOHOMHbm oKpyr, oKp. noc. Hbir/ja, p. TojiyMeTb, b Bo/je, 1 VIII 2006, Ns C338, 
A. EHyTHKOB, B. HenHHora. 
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B0CT0HH0eBp0neHCK0-CH6HpCK0-AaJIbHeB0CT0HHbIH BOflHMH bha, CnOCo6HbIH Ha OT- 
Mejiax (J)opMHpoBaTb Ha3eMHyio <f>opMy. S. natans (h po a Sagittaria b ijejiOM) xapax- 
TepH3yiOTCa KOHCTaHTHbIM Ha6opOM XpOMOCOM 2n = 22. C TeppHTOpHH Ch6hPH H3y- 
neH BnepBbie. 


Convallariaceae 

Maianthemum bifolium (L.) F. W. Schmidt, 2n = 36. HpicyrcKafl o6ji., 3hmhh- 
ckhhp-h, noc. EaTaMa, jiHCTBeHHHHHo-cocHOBbiH Jiec, 10 VII 2005, N2C183 (14883), 
A. THyraKOB, B. Mo3ep. 

CpeflHeeBponeHCKo-CH6HpcKo-flajibHeBocTOHHbiH jiecHOH bha, am KOToporo b jih- 
TepaType npHBOAflTca ABa HHCJia xpomocom: 2n = 36 h 54 (cm.: XpoMocoMHbie.., 1969; 
Index.., 1984, 1988, 1990, 1991, 1994, 2000). HaH6ojiee o6biHHa TeTparnioHAHaa paca, 
c 2n = 36 (x = 9). OAHaico b CeBepHOH A3 hh (3anaAHaa Cn6Hpb, lOacHoe IIpnGaHKajibe, 
Xa6apoBCKHH Kpaii, ^noHHa) HHorAa oTMenaeTca TaKace reKcarnioHAHaa paca c 2n = 54 
(cm.: XpoMocoMHbie.., 1969; Index.., 1988). 

Cyperaceae 

Eleocharis mamillata Lindb. fil., 2n = 16. HpKyTCKaa o6ji.: 1)3hmhhckhh p-H, 
noc. EaTaMa, b npyAy Ha MejiKOBOAbe, 10 VII2005, N 2 C191, A. THyraKOB; 2) TyjiyH- 
ckhh p-H, b 3 km k ceBepy ot noc. TapGaKapan, p. Eojibihoh OAep, b pexe Ha MejiKOBOAbe, 
23 VII2006, JV 2 C323, A. THyraKOB, B. HenHHora. 

CpeAHeeBponencKo-K))KHocH6HpcKHH npn6pe)KHo-BOAHbiH bha c boctohhbim npe- 
AenoM pacnpocTpaHeHna b AMypcKoil o6ji. XapaKTepHbin Ha6op xpomocom — 2n = 16; 
HHorAa oTMenajincb TaKace 2n = 15,16—18 (cm.: XpoMocoMHbie.., 1969). C TeppHTopnn 
CnOnpH 6biJio h3bcctho tojibko 2n = 16, H3 KpacHoapcKoro Kpaa (CTenaHOB, 1994). 

Eleocharis palustris (L.) Roem. et Schult., 2n = 16. HpKyTCKaa o6ji., HepeMXOB- 
ckhh p-H, oKp. noc. Hhhchjhi HpeTb, 6eper KapbepHoro o3epa, b boA e, 2 VIII 2006, 
N 2 343, A. THyTHKOB, B. HenHHora. 

r eMHKOCMOnOJIHTHblH npH6pe)KHO-BOAHbIH BHA- E. palustris S. 1. npHBOAflTCfl 

2n = 10, 15,16, 18, 36, 38—42,44,46—49, 50, 51 (cm.: XpoMocoMHbie.., 1969; Index.., 

1984, 1988, 1990, 1991, 1994). Hhcjio 2n = 16 Han6ojiee o6mhho, oho H3BecTHo c poc- 
chhckoto /JajibHero BocTOKa (KoaceBHHKOB, CoKOJioBCKaa, IIpo6aTOBa, 1986; Index.., 
1990). B Cn6npH bha HccjieAOBaH BnepBbie. 

F abaceae 

Amoria hybrida (L.) C. Presl, 2n = 32. HpKyTCKaa o6ji., TyjiyHCKHH p-H, oxp. cen. Tap- 
6aKapafi, no oGohhhc Aoporn, 23 VII2006, N 2 C322, A. THyraKOB, B. HenHHora. 

Ebpoch6hpckhh jiyroBon nojiycopHbiH bha, 3aHeceH b CpeAHioio A 3 H 10 , Ha ^ajibHHH 
Boctok h CeBepHyio AMepHKy. A. hybrida HeoAHOKparao H3ynajicfl b KapHOJiorHHecKOM 
nnaHe. IIohth BcerAa npHBOAHTca 2n = 16 (cm.: XpoMocoMHbie.., 1969; Index.., 1984, 

1985, 1988, 1991, 1994, 2000). JIhuib oAHaacAbi npHBOAHJiocb TeTpanJiOHAHoe hhcjio 
2n = 32 (Index.., 1991). Heo6xoAHMbi AonojiHHTejibHbie HccjieAOBaHM. 

Lemnaceae 

Spirodela polyrhiza (L.) Schleiden, 2n = 42. HpxyTCKaa o6ji., 3hmhhckhh p-H, 
noc. EaTaMa, b npyAy, 10 VII 2005, JV 2 Cl89, A. THyraKOB, B. HenHHora. 


1287 



r ojiapKTHHecKHH BOAHbiH bha. HaH6ojiee nacTo BCTpenaeMoe rjisl BHAa hhcjio xpo - 
mocom 2n = 40 (cm.: Index .., 1984 , 1994 , 1996 , 2000 ). OflHaKO oTMenajincb tslktkq 
2n = 30 , 50 , 80 (cm.: Index .., 1991 ). B H3yneHHOM HaMH MaTepnajie , no - BHAHMOMy , npn - 
cyrcTByeT ab e Ao6aBOHHbie xpoMOcoMbi . Ha TeppHTopHH Ch6hph bha H3yneH BnepBbie . 

Papaveraceae 

Chelidonium majus L., 2n = 12. Hpxyrcxafl o6ji.: 1) 3ajiapHHCxHH p-H, noc. 3a- 
Jiapn, 15 VII 2002, N 2 COOI, B.HenHHora; 2) HepeMxoBcxHH p-H, noc. Xop-Tama, 
14 VIII 1999, JVo C008, B. Hemmora. 

Ebpoch6hpckhh onymeHHo-JiecHOH h noJiycopHbin bha. B yMepeHHbix mnpoTax 
BOCTOHHaa rpaHHija apeajia npoxoAHT k Bocroxy ot 03 . Eanxaji, no-BHAHMOMy b 3a6an- 
xajibe. Hhcjio xpomocom 2n= 12 y BHAa, no-BHAHMOMy, cTa6njibHO (cm.: Xpomocom- 
Hbie.., 1969; Index.., 1984,1985,1988,1990,1991,1994,1996),xoTflHMeeTCJioAHoyxa- 
3aHne Ha HaxoacAeHHe nojiHnjioHAa c 2n = 36 (Index.., 2003). B EanxajibcxoH Ch6h- 
pn C. majus 6biJi HCCJieAOBaH H3 Byparan (2n= 12: EejraeBa, Chhjihbhhcxhh, 1975; 
Index.., 1994). Bee HMeioumecfl yxa3aHHJi 2n= 10 othocatca k BocTOHHoa3HaTCxoH 
pace HHCTOTena, Hbme B03BeAeHHOH b paHr BHAa C. asiaticum (Hara) Krachulkova, no- 
cjieAHflfl 6biJia MHoro pa3 HCCJieAOBaHa xapnojiorHHecxH h ycTOHHHBo oTJiHHaeTca xpo- 
mocomhhm Ha6opoM 2n = 10 (cm.: XpoMocoMHbie.., 1969; Index.., 1984, 1985, 1988, 
1991,1998,2003). nepexoA MeacAy AByMJi BHxapHpyiomHMH BHAaMH He aceH: b Ch6hph 
OTMenaeTca tojibko C. majus , Ha pocchhcxom ,I(ajibHeM BocToxe — tojibko C. asiaticum. 
Heo6xoAHMbi cneaHajibHbie HCCJieAOBaHHJi b 3a6anxajibe. 

Plantaginaceae 

Plantago major L., 2n = 12. HpxyTcxaa o6ji., TyjiyHCXHH p-H, oxp. noc. EAoroH, 
npyA p. EAoroH y CTaporo TpaxTa, no 6epery, 22 VII 2006, N2C311, A. THyraKOB, 
B. HenHHora. 

TojiapKTHHecKHH oTMejibHo-jiyroBOH h nojiycopHbm bha, 3aHeceH bo MHorae BHe- 
TponHnecKHe CTpaHbi MHpa. KapHOJiorHnecxH bha xopomo H3yneH, h ero xpoMocoMHoe 
hhcjio 2n= 12, no-BHAHMOMy, KOHCTaHTHO (cm.: XpoMocoMHbie.., 1969; Index.., 1984, 
1985, 1988, 1990, 1991, 1994, 1996, 1998, 2003), ho H3peAxa BCTpenaioTCfl Taioxe yxa- 
3aHHJi 2n = 22, 24, 23 + (JjparMeHTbi (cm.: Index.., 1998). B Ch6hph bha tbktkq H3ynajm 
HeoAHoxpaTHo: H3 EanxajibcxoH Ch6hph 2n = 12 h3bcctho c ceBepa HpxyTCXOH o6ji. h 
c no6epe)XHH 03 . Eanxaji (cm.: KporyjieBHH, PocTOBijeBa, 1984). 

Poaceae 

Agropyron cristatum (L.) Gaertn., 2n = 28. Pecny6jiHxa BypaTM, CejieHTHHCXHH p-H, 
b 3 xm x iory ot cen. 3ypraH-/j363, o6pbiBHCTbiH 6eper npoToxn p. Xhjiox, Ha neexe, 
13 VI 2006, JV 2 C263, H. EHymeHXo, H. CajioBapoB. 

L(eHTpaJIbHOa3HaTCXO-K)^CHOCH6HpCXHH CTenHOH BHA, paCnpOCTpaHHBIHHHCfl B TOM 
HHCJie h xax HHTpoAyaeHT no EBpa3HH, 3aHeceH h b CeBepHyio AMepnxy. A. cristatum 
xapaxTepH3yeTca Mop<f)OJiorHHecxoH HeoAHopoAHocTbio Ha npoTJDxeHHH apeajia, oco- 
6eHHo b IOhchoh Ch6hph, oTxyAa 6bm onncaH ijejibiH p ha 6jiH3xopoACTBeHHbix Tax- 
cohob (cm.: nemxoBa, 1990). Mop^ojiorHHecxaa pa3HopoAHocTb conpoBoacAaeTca 
HajiHHHeM p^Aa xapHOJiorHHecxHX pac pa3HOH CTeneHH hjiohahocth: 2n = 14, 28, 42 
(I^BejieB, 1976), oAHaxo cbjbb Me)XAy hhmh noxa He ycTaHOBJieHa. MaxcHMajibHaa njio- 
HAHocTb (6x) OTMenaeTca 3 a npeAeJiaMH Ch6hph, b 3anaAHOH nacra apeajia BHAa (Apa- 
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paraH, 1938; XpoMocoMHbie.., 1969; Index.., 1985). /Jjia IOhchoh Ch6hph oTMenaiOTC a 
TOJibKo 2n = 14 h 28 (EejraeBa, Chhjihbhhcxhh, 1977; KporyjieBHH, 1978, h pp.). Bmab- 
jieHHoe HaMH TeTparuioHAHoe hhcjio xpomocom 2n = 28 BCTpenaeTca Han6ojiee nacTO. 
Jljvi BbiHCHeHM cmyaijHH c pacnpeAejieHHeM pa3Hbix ypoBHen iuioh^hocth b apeajie 
BH^a Heo6xoAHM cepHHHbiH KapHOJiorHHecKHH MaTepnaji no otoh cjiohchoh rpynne Tax- 

COHOB. 

Agrostis clavata Trin., 2n = 42. Hpxyrcxafl o6ji., TyjiyHCXHH p-H, loacHbie oxp. 
cen. riep({)HJioBo, p. Ulaparoji (jieBbiii npnTOK p. MaHyT), noAnpyjxeHHoe Aoporoil o3e- 
po, no 6epery, 21 VII 2006, N° C301, A. rHyraxoB, B. HennHora. 

BocTOHHoeBponencKo-3anaAHoaMepHKaHCKHH bha, c ninpoKon oxojiorHHecxoii aMn- 
JIHTyflOH H (JjHTOIjeHOTHHeCXOH npHypOHeHHOCTbK) : OT XBOHHbIX JieCOB po npnpeHHblX 
KycTapHHKOBbix 3apocjien, oTMenen n HapymeHHbix MecToo6nTaHHH. XapaKTepioyeTCfl 
CTa6njibHbiM xpoMocoMHbiM hhcjiom, xax b CnGnpH, Tax n 3a ee npe/jeJiaMH (cm.: Xpo- 
MocoMHbie.., 1969; Index.., 1985, 1994; AranoBa n Ap., 1993, n ap)* 

*A. diluta Kurczenko, 2n=28. HpxyTcxaa o6jl, TyjiyHCxnn p-H, oxp. noc. Eaotoh, 
npyA p. Eaotoh y CTaporo TpaxTa, 6eper npyzja, 21 VII 2006, N° C310, A. THyraxoB, 
B. HennHora. 

EBponencxo-K))XHocH6Hpcxo-AajibHeBocTOHHbiH, jiyroBon bha H3 poACTBa A. stolo- 
nifera L. OTJinnaeTca pbixjioxycTOBon (a He AJiHHHOxopHeBHmHOH, xax y A. gigantea 
Roth, hjih CTOJioHoo6pa3yiomeH, xax y A. stolonifera) ECH3HeHHOH <f>opMOH, ajihhoh co- 
ABeraji, paBHon 9—14 cm (a He 20—25(30) cm, xax y A. gigantea hjih 5—7 cm, xax y 
A. stolonifera) h pjiaom Apyrax npH3HaxoB (cm.: KypneHxo, 2002). nojieBHija, co6paH- 
Ha x HaMH, HMeeT o6jihx, aobojibho ranHHHbiH pnn A. gigantea. OflHaxo y Haninx pac- 
TeHHH 6ojiee xopoTxne (po 15 cm ot ), JiaHAeTHo-flHijeBHAHbie mctcjixh, He6ojibinoe 
hhcjio BereTaTHBHbix no6eroB h, hto 6ojiee BajxHo, TeTpamiOHAHbiH Ha6op xpomocom, 
xapaxTepHbiH cxopee pnzA. stolonifera (2n = 28, 30, 32, 35,40,42,44,46, cm.: XpoMO- 
coMHbie.., 1969, h flp.)> neM pnx A. gigantea (2n = 42, cm.: XpoMocoMHbie.., 1969; In¬ 
dex.., 1984, 1985, 1988, 1994, 1996, 2003). Bee oto mohcct cjiyjxHTb ocHOBaHHeM ppx 
paccMOTpeHHJi co6paHHoro HaMH MaTepnajia xax A . diluta. PeflKHe yxa3aHmi TeTpanJio- 
hahoto— 2n = 28 (cm.: Index.., 1994) — HHCJia xpomocom pjwA. gigantea, btom nncjie 
h c TeppHTopHH EanxajibcxoH Ch6hph (KporyjieBHH, 1978), bhahmo, Taioxe othocatcji 
kA. diluta. Hhcjio xpomocom ppx ototo BHAa yxa3braaerrcfl BnepBbie h HyacAaeTca b noA- 
TBep^cAeHHH Ha AonojiHHTejibHOM MaTepnajie. 

Agrostis stolonifera L., 2n = 28. HpxyTcxaa o6ji.: 1) TyjiyHCXHH p-H, noc. riep- 
(J)hjiobo, p. MaHyr, no 6epery pexH, 20 VII 2006, N° C291, A. THyraxoB, B. Henmio- 
ra; 2) 3hmhhcxhh p-H, noc. OcnnoBCXHH, no cbipoMy rajieHHHxy Ha 6epery npoTOHHOH 
CTapHAbi p. Oxh, 9 VII 2005, N°C178 (14472), A. THyraxoB, B. Mo3ep; 3)3hmhh- 
cxhh p-H, noc. 3yjiyMan, Ha Jiyry no 6epery p. 3HMa, 13 VII2005, N° C214 (15076), 
A. THyraxoB. 

EBpa3HaTCXHH npnpycjioBOH, oneHb nojiHMop<j)HbiH, bha, 3aHeceH hjih HHTpoAyiJH- 
poBaH bo MHorae BHeTponHHecxne CTpaHbi MHpa. XapaxTepH3yeTca niHpoxHM Ha6opoM 
xapHOJiorHnecxHx pac 2n = 28, 30, 32, 35, 40, 42, 44, 46 (cm.: XpoMocoMHbie.., 1969, 
h ap ). TeTpanjiOHAHbiH Ha6op 2n = 28 BCTpenaeTca Han6ojiee nacTo. Ha TeppHTopHH 
Ch6hph paHee otot bha He H3ynajiH. 

Beckmannia syzigachne (Steudel) Fern., 2n = 14. HpxyTCxaa o6ji.: 1) 3hmhh- 
cxhh p-H, b 3 xm x K)ro-ioro-3anaAy ot noc. Hobojicthhxh, JieBbiii 6eper p. Oxh, Jiyr, 
8 VII 2005, JV 2 CI 6 I, A. THyraxoB, B. HennHora; 2) TyjiyHCXHH p-H, noc. nep<f)HJiOBO, 
p. MaHyT, no 6epery cTapnijbi, 20 VII 2006, N° C285, A. THyraxoB, B. Henmiora. 
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rOJiapKTHHeCKHH npH6pOKHO-BOAHbIH BHA- A HnJIOE WHbIH Ha6op XpOMOCOM 2n = 14 
xapaKTepeH jym Bcero HedoJibinoro poAa Beckmannia (XpoMocoMHbie.., 1969, h ap). 
Jluuib o/maayjbi, Ha ceBepHOM npeAejie pacnpocTpaHeHM B. syzigachne (3anaAHaa Hy- 
KOTKa), 6hji 3a(|)HKCHpoBaH TeTpanjioHA c 2n = 28 ()KyxoBa, neTpoBCXHH, 1976). Tax- 
ace HMeeTca oAHOKpaTHoe yxa3aHHe 2n = 16 ajm B. eruciformis (Tamavschi, 1948 — 
Aht. no: XpoMocoMHbie.., 1969). Ha TeppHTopnn Cu6upu B. syzigachne H3ynajiH He- 
oAHOKpaTHo (BejiaeBa, CnnjiHBHHCKHH, 1977; KporyjieBHH, 1978;HHXH<f)opoBa, 1990). 

Elytrigia repens (L.) Nevski, 2n = 42. HpxyTcxaa o6ji., TyjiyHCXHH p-H, oxp. noc. Ta- 
Aajien, 6eper o3epa, 19 VII 2006, N° C282, A. rHyraxoB, A. OpoJioB. 

r ojiapKTHnecKHH JiyroBO-crenHOH h copHbin bha, npeHMymecTBeHHo rexcaiuiOHA, 
2n = 42 (cm.: XpoMocoMHbie.., 1969; Index.., 1984, 1985, 1988, 1994, 1998, 2003, 2006), 
H 3 peAKa BCTpenaeTca TeTpanjiOHAHaa paca c 2n = 28 (Index.., 1998, 2006). B Cn 6 npH 
hhcjio xpoMOcoM y BHAa paHee He onpeAejuuiH. 

Festuca ovina L., 2n = 28. Hpxyrcxaji o 6 ji., r. AHrapcx, npaBbiH 6 eper p. Khtoh, 
OKpecTHOCTH EnoBCKoro BOAOxpaHHJiHma, y Aopora Ha hobmh Khtohcxhh moct, JieT- 
hhh Jiarepb «JIeHHHeij», 9 VI 2006, N° C252, H. EHymeHxo, A. THyraxoB. 

EBpa3HaTCKHH JiyroBO-CTenHOH bha, npeACTaBjunomnn co 6 oh cjiohchhh xoMiuiexc 
Mop(|)OJiorHHecKHx pac. no mhchhio E. B. AjiexceeBa c coaBT. (1990), thiioboh noABHA 
xapaKTepH3yeTca CTa 6 HJibHbiM Ha 6 opoM 2n = 14, a yxa3aHHa Ha Apyrne racjia xpo- 
MOCOM OTHOCflTCfl K ApyrHM BHAaM. OAHaXO H3yHeHHbIH HaMH MaTepHaJI no MOp(J)OJIO- 
ranecKHM npH3HaKaM h aHaTOMHH jihctobbix nnacTHHOK nojiHOCTbK) cooTBeTCTByeT th- 
noBOMy noABHAy F. ovina. K TOMy ace 2n = 28 y F. ovina yace bbmbjmjih Ha ceBepo-BOc- 
tohhom no 6 epeacbe Eanxajia (EejiaeBa, CmuiHBHHCXHH, 1976). Heo 6 xoAHMbi HOBbie 
noATBepacAeHHa cymecTBOBaHHa 28-xpoMOcoMHOH pacbi y F. ovina b EaiixajibcxoH 
Ch 6 hph. 

Hierochloe glabra Trin., 2n = 28. HpxyTexaa o 6 ji.: 1) r. AHrapcx, ioro- 3 anaAHaa 
oxpaHHa ropoAa, y TpaMBanHoro xojibija, Ha necxe y Aoporn, 3 VI2006, Ns C251, H. EHy¬ 
meHxo; 2) r. HpxyTcx, yji. ABHacTpoHTejien, copHoe Ha ra30He, 26 V 2006, Ns C248, 
H. EHymeHxo; Pecny 6 jiHxa Eypxnvi, Hbojithhcxhh p-H, p. OpoHron, 6 jih 3 Tpaccbi 
yjiaH-YA3—KaxTa, 6 eper pexn, 12 VII 2006, N° C255, H. EHymeHxo, H. CajiOBapoB. 
2n = 42. HpxyTcxaa o 6 jl, r. AHrapcx, ioro-3anaAHaa oxpaHHa ropoAa, npaBbiH 6 eper 
p. Khtoh, 4 VI 2006, C250, H. EHymeHxo. 

CeBepoa3HaTCXHH JiyroBO-CTenHOH bha. CorjiacHO jiHTepaTypHHM AaHHbiM 28-xpo- 
MocoMHbie pacbi pacnpocTpaHeHbi 6 ojiee ninpoxo (CoxojiOBexaa, 1966, h ap*). Kapno- 
jiorHnecxaa paca 2n = 42 oTMenajiacb Taxace H. C. npo6aTOBOH h A. n. Coxojiobcxoh 
(1980) ajw TopHoro Ajrraa. 3 thmh aBTopaMH 6 biJio Bbicxa3aHO npeAnojioaceHHe o Tax- 
COHOMHHeCXOH CaMOCTOJITeJIbHOCTH OTMCHeHHOH TeXCanJIOAHHOH pacbi, HaXOAHmeHCa 
Ha 3 anaAHOH rpaHHije apeajia. OAHaxo Mop^ojiorHnecxH pacTeHHa c Ajrraa BnojiHe cob- 
naAanH c THnHHHbiMH 3 X 3 eMiuiapaMH H. glabra , hmcioiahmh Mejixne (3.5—3.7 mm aji.) 
xojiocxh h rycTo onymeHHbie JiHCTOBbie Bjiarajinma. H3yneHHbiH HaMH MaTepnaji Taxace 
HeceT rycToonymeHHbie BJiarajinma, ho xojiocxh 6 ojiee xpynHbie — 3.8—4.0 mm aji. 

+Hordeum jubatum L., 2n = 28. HpxyTexaa o6ji., TyjiyHCXHH p-H, noc. nep<f)HJiOBO, 
p. MaHyT, no 6epery pexn, 20 VII 2006, N° C288, A. THyraxoB, B. HenHHora. 

CeBepoaMepnxaHcxHH bha, 3 aHOCHbiH b lOacHOH Ch 6 hph, Ha ^ajibHeM BocTOxe h 
b Apyrnx pernoHax PO. XapaxTepH 3 yeTca CTa 6 HJibHbiM Ha 6 opoM xpomocom 2n = 28. 
HHorAa oTMenajiHCb Taxace HHCJia 2n = 14,42 (cm.: XpoMocoMHbie.., 1969; Index.., 2006), 
ho b 6 ojibiHHHCTBe pa 6 oT npHBOAHTca TOJibxo 2n = 28 (cm.: Index.., 1984, 1985, 1988, 
1990, 1991, 1994, 1996, 2000, 2006). Ha TeppHTopHH Ch 6 hph hhcjio xpomocom y oto- 
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ro BH/ja, no-BH^HMOMy, onpeAejnuiH tojibko oAHaacAM — b .SIxyTHH, noc. HepcKoro (cm.: 
AranoBa h ap*, 1993). 

Phalaroides arundinacea (L.) Rausch., 2n = 28. HpKyTCKaa o6ji., TaHineTCKHH p-H, 
OKp. noc. CrapbiH AicyjibmeT, no 6epery npoTOKH p. Enpioca, 27 VII 2006, Ns C327, 
A. THyraKOB, B. HennHora. 

rOJiapKTHHeCKHH npH6pe>KHO-BOAHbIH BHA, KOTOporO npnBOAHTCfl aejlbin p«A 
xpoMocoMHbixnnceji: 2n = 14,28,35,42,56 (cm.: XpoMocoMHbie.., 1969). TeTpamioHA- 
Hbin Ha6op 2n = 28 BCTpenaeTca Han6ojiee nacTo n ABjnieTCfl eAHHCTBeHHHM, xoTopbm 
yKa3biBaeTca rjw A3naTCKon Pocchh. B Cn6npH 6biJio eAHHCTBeHHoe yKa3aHne racjia 
xpoMOcoM y 3Toro BHAa (2n = 28), H3 Hoboch6hpckoh o6ji. (CoKOJiOBCKaa, E[po6aTo- 
B a, 1979). 

Phleumpratense L., 2n = 42. HpKyTCxaa o6ji.: 1) TyjiyHCKHH p-H, noc. riep<{)HJioBo, 
p. MaHyT, no 6epery cTapnnHoro o3epa, 20 VII2006, Ns C284, A. THyraKOB, B. He- 
nnHora; 2) 3 hmhhckhh p-H, noc. OcnnoBCKHH, Ha Jiyry no 6epery CTapnijbi p. Okh, 
9 VII 2005, N° Cl80, A. THyraKOB, B. HennHora. 

EBpocn6npcKHH onymenHo-JiyroBOH h copHbrn bha. B Cn6npH BocTOHHaa rpaHH- 
ua ero ecTecTBeHHoro apeajia npoxoAHT b npeAdaHxajibe. PaHee am BHAa npnBOAHJin 
2n = 14, 21, 35, 36, 40, 42, 56, 63, 70, 84 (cm.: XpoMocoMHbie.., 1969), no3AHee tkq — 
rjiaBHbiM o6pa30M 2n = 42 (cm.: Index.., 1984, 1985, 1988, 1991, 1994, 2000, 2003), 
ho HMeioTCfl eAHHHHHbie yica3aHHfl 2n = 14 (Index.., 1988) h 2n = 28 (Index.., 1996). 
B Cn6npH H3BecTHo 2n = 42 H3 r. HoBocn6npcKa (KpacHHKOB, Ulayjio, 1990) h, bh- 
Ahmo, H3 EanKajibCKOH Cu6upu (EejiaeBa, CnnjiHBHHCKHH, 1981, aht. no: Index.., 
1984). 

Poa angustifolia L., 2n = 56. HpxyTCxafl o6ji.: 1) TyjiyHCKHH p-H, KttKHbie oxp. 
noc. riep({)HJioBo, p. UlaparoJi, jicbmh npHTox p. MaHyT, noAnpyaceHHoe Aoporon o3e- 
po, no 6epery, 21 VII 2006, N° C300, A. THyTHKOB, B. HennHora; 2) TyjiyHCKHH p-H, 
oxp. noc. TaAajien, Ha 6epery o3epa no onyrnxe cochoboto Jieca, 19 VII 2006, N° C281, 
A. THyTHKOB, A. OpOJIOB. 

EBponencKO-ceBepoa3HaTCKHH jiyroBO-crenHOH bha, 3aHeceHHbiH h b CeBepHyio 
AMepHKy. XapaKTepH3yeTca oneHb 3HaHHTejibHbiM nojiHMop<{)H3MOM, Rax no Mopcfio- 
JIOTHHeCKHM npH3HaKaM, TaK H B KapHOJIOTHHeCKOM OTHOUieHHH (2n = 46—72; XpOMO- 

coMHbie.., 1969; Index.., 1984, 1985, 1988, 1991, 2003). B Ch6hph bha HccjieAOBaH 
BnepBbie. 

+Poa annua L., 2n = 28. HpxyTCKaa o6ji., Cjhoahhckhh p-H, npaBbrn 6eper 
p. 3yH-MypHHo, Ha Aopore, oKpyaceHHOH jiHCTBeHHbiM JiecoM, 6 VI 2006, N° C279, 
H. EHymeHKo, H. CajioBapoB. 

reMHKOCMOnOJIHTHblH JiyTOBOH H COpHblH BHA- Ha TeppHTOpHH Ch6hPH OH, OAHaKO 
tkq, MeHee o6bi4eH, hqm 6 jih3khh k HeMy P. supina L. Ot nocjieAHero P. annua ycTOHHH- 
bo OTJiHnaeTCfl TeTpanjioHAHbiM, a He AunnoHAHbiM (2n =14) Ha6opoM xpoMocoM, a Tax- 
HCe xopomo 3aMeTHbIMH OnymeHHbIMH np0Me)KyT04HbIMH HCHJIKaMH HH)KHHX ABeTKO- 
Bbix nernyH h 6 ojiee mcjikhmh nbuibHHxaMH (0.6—1 mm aji). HMeeTca eAHHCTBeHHoe 
yKa3aHHe 2n = 42 am P. annua (Index.., 1998), xoTopoe othochtca, no-BHAHMOMy, k 
A pyroMy TaKCOHy. B Ch6hph P. annua HccjieAOBaH BnepBbie. UccjieAOBaHHbiH hbmh 3k- 
3eMnjiap ^BJiaeTca MHorojieTHHM pacTeHHeM KaK P. supina , a Tax^xe HMeeT eABa 3aMeT- 
Hbie npoMoxyTOHHbie hchjikh hhhchhx abctkobmx neniyH. TaKHM o6pa30M, mm HMeeM 
nojiHoe HecooTBeTCTBHe xpoMocoMHoro Ha6opa h Mop<f>ojiorHH nccjieAOBaHHoro 3K3eM- 
iumpa. B CBA3H c 3 thm Heo6xoAHMbi AaJibHeHinHe HCCJieAOBaHHJi mjitjihkob cckijhh Och- 
lopoa b Ch6hph. 
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Schedonorus pratensis (Huds.) Beauv. (Festuca pratensis Huds.), 2n = 14. Hpxyr- 
cxaa o6ji.: 1) TyjiyHcxnn p-H, b6kmk ioro-3anafly ot noc. Hxeii, jieBbrn 6eper p. Hxen, 
noHMeHHbm Jiyr, 23 VII 2006, N° C320, A. rHyraxoB, B. Hemmora; 2) TyjiyHcxnH p-H, 
noc. riep(f)HJiOBo, p. MaHyr, no 6epery CTapnnHoro 03epa, 20 VII2006, N° C286, A. THy- 
thkob, B. HennHora; 3) 3hmhhckhh p-H, b3kmk ioro-K)ro-3anafly ot noc. Hobojicthh- 
kh, jieBbin 6eperp. Okh, y hbobbix 3apocjien, 7 VII 2005, N° C157, B. Mo3ep, A. THyra- 

KOB . 

EBponencKo-3anaAHoa3naTCKHH jiyroBon bh r, HHTpoflymipoBaHHbiH bo MHornx pe- 
rnoHax n CTpaHax, Tax hto Hbme oh HMeeT uoutu xocMonojinraoe pacnpocTpaHeHne. 
XapaKTepn3yeTca cTa6njibHbiM ^nnjion^HbiM Ha6opoM xpomocom, ho HHor/ja oTMena- 
eTC a HajiHHne flo6aBOHHbix xpomocom: 2n= 14 + 1-16B (cm.: XpoMocoMHbie.., 1969). 
B Cn6npH bha H3ynajiH b oxp. r. HoBocnGnpcxa (2n = 14,14+2B — KpacHo6opoB h Rp., 
1980) h b KpacHoapcKOM xpae (2n =14 — PocTOBijeBa, 1977). 


Polygonaceae 

Persicaria lapathifolia (L.) S. F. Gray, 2n = 22. Hpxyrcxafl o6ji., 3hmhh- 
ckhh p-H, noc. EaTaMa, b Jiyace Ha npocejioHHoii flopore, 10 VII 2005, Ns Cl90, A. THy- 

THKOB. 

r ojiapKTHnecKHH npnGpeHCHo-BOflHbm, JiyroBon h noJiycopHbiii bh/j. EoJibuiHHCTBo 
HMeiomHxcfl b JiHTepaType nnceji xpomocom HfleHTHHHbi nojiyneHHOMy hbmh (cm.: Xpo- 
MocoMHbie.., 1969; Index.., 1988, 1990, 1991, 1994, 1998, 2000, 2003), H3peaxa yxa3bi- 
Bajin 2n = 44 (cm.: Index.., 2003) h 2n = 24 — c poccnncxoro /JajibHero BocToxa (In¬ 
dex.., 1991). B Cn6npH bha H3yneH BnepBbie. 


Ranunculaceae 

Ranunculus radicans C. A. Meyer, 2n = 16. Hpxyrcxaa o6ji., TyjiyHcxnn p-H, oxp. 
noc. IIep({)HJiOBo, cbipon 6eper p. MaHyr, 21 VII2006, N° C308, A. THyraxoB, B. He- 
nnHora. 

IO)XHocH6Hpcxo-MOHrojibcxHH oTMejibHbm bur. Hmcjihcb rbb onpeflejieHHfl xpo- 
mocom (2n = 16) c BocTOHHoro CaaHa h ceBepo-3anaAHoro no6epe)Xbfl Eanxajia (Eejrae- 
Ba, CnnjiHBHHCXHH, 1977; KporyjieBHH, 1978). 

Ranunculus repens L., 2n = 32. Pecny6jinxa Eypjrrafl, EnHypcxHH p-H, b 10 xm x 
ceBepo-BOCTOxy ot noc. Oxhho-Kjhohh, 6eper CTapmjbi p. Xhjiox, rjiHHHCTO-HJiHCTbin 
Bjia^xHbiH cy6cTpaT, 14 VI 2006, Ns C273, H. EHymeHxo, H. CajiOBapoB. 

r OJiapXTHHeCXHH OTMeJIbHO-JiyrOBOH BUR, MOp(|)OJIOrHHeCXH OHeHb nOJIHMOp<f)HbIH, 
HO C AOCTaTOHHO yCTOHHHBbIM HHCJIOM XpOMOCOM (2n = 32). OflHaXO H3 CeBepO-BOCTOH- 

hoto Kmaa u riojibmn h3bcctho tbktkq 2n = 28 (cm.: Index.., 1994, 2000), a H3 A6xa- 
3hh — 2n = 16 (rarHHfl 3 e, Hypafl3e, 1984). Bha Heo/jHoxpaTHo H3ynajiH b A3naTcxon 
Pocchh, b tom HHCJie b EaHxajibcxoH CnGnpH, trq H3BecTHo TOJibxo 2n = 32 (cm.: Kpo- 
ryjieBHH, PocTOBijeBa, 1984). 

Trollius asiaticus L., 2n = 16. Hpxyrcxaa o6ji., 3hmhhcxhh p-H, noc. U(ejib6eH, Ha 
npaBOM 6epery p. 3nMa, 12 VII 2005, N° C206, A. THyraxoB. 

CnGnpcxo-MOHrojibcxHH JiyroBO-JiecHOH bh/j. Ero MHoroxpaTHO H3ynajiH b IOhc- 
hoh CnGnpH, b tom HHCJie b npnGanxajibe: 2n= 16 (cm.: Index.., 1984, 1988, 1990, 
1994). 
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Rosaceae 


Comarum palustre L., 2n = 28. HpKyTCKaa o6ji., 3hmhhckhh p-H, p. U(ejib6eH, 6jih3 
BnaAeHM b p. 3HMa, 14 VII2005, Ns C221, A. Th^hkob, C. Poc6ax. 

rOJiapKTHHeCKHH 60 JI 0 THHH BH£. HhCJIO XpOMOCOM 2n = 28 flBJIfleTCfl CpaBHHTeJIb- 
ho pe^KHM AJifl 3Toro BHAa, ho TeM He MeHee oho 6biJio CHOBa BbWBJieHO HaMH Ha lore 
HpKyTCKOM o6ji. (cm.: IIpoOaTOBa h ap*, 2008). 

Filipendula ulmaria (L.) Maxim., 2n = 14. HpKyTCKaa o6ji.: 1) YcTb-OpAMHCKHH 
BypaTCKHH aBTOHOMHbiH oxpyr, 3xHpHT-ByjiaraTCKHH p-H, b 6 km k ceBepo-3anaAy ot 
noc. Bo 30 h, pacnaAOK p. Cyxaa Kya^a, npaBoro npHTOKa p. Ky^a, KycTapHHK no 6epe- 
ry peKH, 18 VI 2005, N° C150 (14196), B. HenHHora, A. Th^hkob; 2) 3hmhhckhh p-H, 
noc. 3yjiyMan, Ha Jiyry no 6epery p. 3nMa, 13 VII 2005, Ns C212 (15110), A. THyraKOB, 
B. HenHHora. 

EBpocn6npcKHH onymeHHO-JiyroBOH bha. B JiHTepaType rjul BHAa hmckdtch MHoro- 
HHCJieHHbie yKa3aHH« 2n = 14 h 16, npnneM c nonra OAHHaKOBOH nacTOTOH (cm.: Xpo- 
MOCOMHbie.., 1969; Index.., 1988, 1994, 1996, 2003). Bhahmo, hhcjio 2n= 16 npeA- 
CTaBjiaeT co6oh CTaHAapTHbiH Ha6op 2n = 14 c AByMH Ao6aBOHHbiMH xpoMOCoMaMH 
(2n= 14 + 2B: Lovkvist, Hultgard, 1999). H3 EaHKajibCKOH Cn6npH noxa H3BecTHO 
TOJibKo 2n= 14 (cm.: KporyjieBHH, PocTOBijeBa, 1984). 

Scrophulariaceae 

Veronica anagallis-aquatica L., 2n = 36—38. HpKyTCKaa o6ji., 3hmhhckhh p-H, b 
3 km 3anaAHee ot noc. OcnnoBCKHH, Ha MejiKOBOAbe cTapnAbi p. Okh, cpeAH xBoma pen- 
hoto, 8 VII2005, Ns C168, B. HenHHora, A. Th^hkob. 

EBpocn6npcKHH npn6pe^cHO-BOAHbin bha, c boctohhoh rpaHnuen apeana b Hhthh- 
ckoh o6ji., a Ha ^ajibHeM BocTOKe — xa k 3aHOCHoe. EAHHHHHbie MecTOHaxoHCAeHiw 
OTMenaiOTca b IIpHMopbe (HBaHHHa, 1991), rAe 6biJio onpeAeJieHO hhcjio xpomocom 
2n = 36 (IIIaTajiOBa, 2000). TeTpanjionAHoe hhcjio 2n = 36 o6mhho rjw BHAa, h ero npn- 
boahjih HeoAHOKparao (cm.: Index.., 1985, 1988, 1994, 1996, 1998, 2000, 2003, 2006). 
HHorAa coo6maeTca h 2n= 18 (Index.., 1985, 1988). B IOhchoh Ch6hph V anagal¬ 
lis-aquatica 6bin HCCJieAOBaH H3 TyBbi: 2n = 3 A — 36 (cm.: AranoBa h ap* 5 1993). B Ban- 
KajibCKOH Ch6hph V. anagallis-aquatica HCCJieAOBaH HaMH BnepBbie. 

Sparganiaceae 

Sparganium emersum Rehm., 2n = 30. HpKyTCKaa o6ji.: 1) YcTb-OpAbiHCKHH EypflT- 
ckhh aBTOHOMHbiH oxpyr, OKp. noc. HbirAa, p. TojiyMeTb, b boac, 1 VIII2006, N° C336, 
A. THyTHKOB, B. HenHHora; 2) TyjiyHCKHH p-H, noc. riep(J)HJiOBO, b boac p. MaHyT, Ha 
rjiy6HHe 40 cm, 20 VII2006, Ns C294, A. THyTHKOB, B. HenHHora. 

rOJiapKTHHeCKHH npH6peECHO-BOAHbIH BHA. B A3HaTCKOH POCCHH 2n = 30 6bIJIO no- 
jiyneHo rjvl BHAa c KaMnaTKH (IIpo6aTOBa, CoKOJiOBCKaa, 1984), a b Boctohhoh Ch6h- 
pn — Ha MaTepnajie H3 noc. HaKaHHo Ha ceBepe HpKyTCKOH o6ji. (cm.: KporyjieBHH, Poc- 
TOBijeBa, 1984). 


Typhaceae 

Typha latifolia L., 2n = 30. HpKyTCKaa o6ji., TyjiyHCKHH p-H, lOHCHbie OKp. noc. riep- 
(J)hjiobo, p. Ulaparoji, JieBbiH npHTOK p. MaHyT, noAnpy^ceHHoe Aoporon 03epo, 
21 VII2006, C299, A. THyraKOB, B. HenHHora. 
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rOJiapKTHHeCKHH npn6pe>KHO-BOflHbIH BHfl. YKa3aHHOe HaMH HHCJIO XpOMOCOM HaH- 
6ojiee xapaKTepHo fljia cqm . Typhaceae. O/jHaico HMeioTca eflHHHHHbie yica3aHHfl 2n = 60 
/yiH T. angustifolia L., T. orientalis C. Presl, T. muelleri Rohrb. (cm.: XpoMOCOMHbie.., 
1969; Roscoe, 1927; Index.., 1991). B A3HaTCKOH Pocchh T. latifolia H3ynajiH Ha^ajib- 
HeM BocToxe (E[po6aTOBa, CoKOJioBCKaa, 1988). B Ch6hph bha HccjieflOBaH BnepBbie. 
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SUMMARY 

Chromosome numbers of 32 species of vascular plants from the Baikal Siberia (East Siberia) 
are presented. Chromosomes of Agrostis diluta Kurczenko (2n = 28) are counted for the first time. 
Nine species are studied for the first time from the territory of Siberia. 
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npHBe,neHbi HHCJia xpomocom (2n) n jih 31 BH,aa cjmopbi AMypcKOH o6ji., H3 28 poaob h 15 ceMencTB. 
BnepBbie coo6maeTCJi hhcjio xpomocom jijiji Siphonostegia chinensis Benth.: 2n = 20. Silene jeniseensis 
Willd. BnepBbie HccjieAOBaH Ha pocchhckom AaJibHeM Boctokc, MHorne BHflbi BnepBbie b OacceiiHe AMypa 
b nejioM hjih b AMypcKOH o6ji. (BepXHHH h CpeflHHH AMyp). 

KjnoneBbie cjioBa: HHCJia xpomocom, cocyzmcTbie pacTeHHx, AMypCKax o6ji., 6acceHH AMypa. 

Ily6jiHKyeMbie AaHHbie aBjiaioTca pe3yjibTaTOM npoAOJiacaiomeroca HCCJieAOBaHHa 
HHceji xpomocom y bhaob cocyAHCTbix pacTeHHH BepxHeii h cpeAHen nacrei! 6accen- 
Ha p. AMyp. 


Adoxaceae 

Adoxa moschatellina L., 2n = 36. AMypcKaa o6ji. (Aajiee — AO), BypeHCKHH p-H, 
oKp. c. MajiHHOBKa, noHMeHHbiH Jiec baojib p. Bypea, 31V 2006, Ns 81, T. ^apMaH, 
H. Ko3bipb. 

rOJiapKTHHeCKHH JieCHOH BHA- Ha POCCHHCKOM /JaJIBHeM BoCTOKe (PflB) BHA 6bUI 
HccjieAOBaH (2n = 36) b npHMopcKOM Kpae, b 3anaAHOH HyKOTKe (AranoBa h ap*, 1990; 
npo6aTOBa h AP-, 2000), ho b 6acceHHe AMypa—BnepBbie. B JimepaType ajw BHAa yxa- 
3biBaeTca rjiaBHbiM o6pa30M 2n = 36, ho H3 Kmaa h HnoHHH npHBOA^Tca, KpoMe toto, 
2n = 54 h 56 (XpoMOCOMHbie.., 1969; Index.., 1981,1984, 1988,1990,1991,1994, 1996, 
2000, 2003). 


Alliaceae 

Allium maximowiczii Regel, 2n = 16. AO, BypeHCKHH p-H, OKp. Aep. KyjiHKOBKa, 
KaMeHHCTbie poccbinn Ha p. Bypea, 27 VIII2005, N° 64, A. UlaTOXHHa. 

BocTOHHOCH6HpcKO-AajibHeBOCTOHHbiH cKajibHO-OTMejibHbiH bha; Ha P^B OH HaH- 
6ojiee o6bineH b 6acceiiHe AMypa. /Jjia A. maximowiczii yace 6bino h3bcctho 2n=16 
Ha MaTepnajie c CaxajiHHa (PyAbiKa, 1984); H3 Ch6hph (HpKyrcKaa o6ji.) Taicace npHBO- 
AHJIH 3TO AHIUIOHAHOe HHCJIO XpOMOCOM (OpH3eH, 1988). 

Asteraceae 

Adenocaulon adhaerescens Maxim. {Adenocaulon himalaicum auct.), 2n = 46. AO, 
BypeHCKHH p-H, OKp. c. MajiHHOBKa, noHMeHHbiH Jiec baojib p. Bypea, 31V 2006, N° 80, 
T. /JapMaH, H. Ko3bipb. 

npeHMymecTBeHHO aMypo-KopeficKHH JiecHOH bha. Hhcjio xpomocom y A. adhaeres¬ 
cens (2n = 46) 6bijio onpeAejieHO b npHMopcKOM Kpae, 6 jih 3 BjiaAHBOCTOKa (cm.: Arano¬ 
Ba h AP-, 1990; BojiKOBa h ap*, 1999). B 6acceiiHe AMypa bha HccjieAOBaH BnepBbie. Ta- 
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Koe Heo6biHHoe AnnjiOHAHoe (npn x = 23) hhcjio xpomocom y acipoBbix (fmopbi P/JB Ha- 
6jiK)AaeTCH eme y Leibnitzia anandria (cm. HHace). 

Artemisia integrifolia L., 2n = 36. AO, TaM6oBCKHH p-H, oxp. MypaBbeBCKoro npn- 
poAHoro napxa, b 0.5 km k iory ot 03. riecnaHoe, noiiMeHHbiH Jiyr, 19 IX 2006, N° 108, 
A. UlaTOXHHa. 

K))KHOCH6HpcKO-AajibHeBOCTOHHbiH jiyroBOH bha; Ha P^B HaH6ojiee o6bineH b 6ac- 
ceiiHe AMypa. TaKoe ace hhcjio xpomocom (2n = 36) coobmaeTca H3 ripHMopcKoro Kpaa 

(YcCypHHCKHH p-H! BoJIKOBa, EOHKO, 1985), TOTKQ -H B EaHKaJIbCKOH Ch6hPH, OAHaKO 

b Xa6apoBCKOM Kpae (BepxHe6ypeHHCKHH p-H) h3bcctho ahiuiohahoc hhcjio xpomocom 
2n = 18 (cm.: AranoBa h Ap., 1990). JJpyrux AaHHbix He HaimeHO. JJjw AMypcKOH o6ji. 
3to nepBbie AaHHbie. 

Leibnitzia anandria (L.) Turcz., 2n = 46. AO, EjiaroBemeHCKHH p-H, b 4 km Bbirne 
c. MHxanjiOBKH, KaMeHHCTbiH ckjioh b AOJiHHe p. AMyp, 20 IX 2006, JV° 115, A. LLIa- 
ToxHHa, B OrapneHKO. 

BocTOHHOCH6HpcKO-AajibHeBOCTOHHbiH (npeHMymecTBeHHO aMypo-anoHCKHH) ony- 
meHHO-jiyroBOH bha. PaHee 6biJiH H3BecTHbi Aaa onpeAeJieHira xpomocom y L. anandria 
Ha P,HB — o-Ba PeiiHeKe b 3ajiHBe IleTpa BejiHKoro h c n-OBa MypaBbeBa-AMypcKoro 
b IIpHMopcKOM Kpae (cm.: AranoBa h Ap., 1990). H 3 .flnoHHH ajw BHAa TaioKe npHBOAHT- 
cji hhcjio xpoMOCOM 2n = 46 (XpoMOCOMHbie.., 1969, TaK ace KaK «Gerbera anandrya»). 
3to nepBoe onpeAeJieHHe xpomocom y BHAa b 6acceHHe AMypa. 

Trommsdorffia ciliata (Thunb.) Sojak, 2n = 10. AO, EjiaroBemeHCKHH p-H, npaBbiii 
6eperp. 3ea, b 5 km hhjkc no TeneHHio ot c. IIp^ahkho, ocTenHeHHbiii Jiyr, 12 VII2005, 
Ns 61, A. UlaTOXHHa, A. Bopo6beBa. 

K)flCHOCH6HpcKO-AaJibHeBOCTOHHbiH JiyroBOH bha. 3to nepBoe onpeAeJieHHe xpo- 
mocom y T. ciliata b 6accemie AMypa. T^o chx nop Obijih H3BecTHbi AaHHbie ajw «Achy- 
rophorus ciliatus» H3 ripHMopcKoro Kpaa (cm.: AranoBa h AP-, 1990; IIpo6aTOBa h ap*, 
2000 ). 


Balsaminaceae 

Impatiens noli-tangere L., 2n = 20. AO, EjiaroBemeHCKHH p-H, JieBo6epe)Kbe p. 3ea, 
o-b BepxHeHaTajibHHCKHH, b 3 km BOCTOHHee c. HaTajibHHO, 11 VII2005, JVfs 60, A. IHa- 

TOXHHB. 

r ojiapKTHHecKHH JiecHOH bha. Ha P/JB oh paHee 6hji HccjieAOBaH (2n = 20) b npH- 
MopcKOM Kpae h Ha KaMnaTKe; H3 ftnonim TaioKe 6biJio H3Becrao 2n = 20, ho 2n = 12 
c KaBKa3a, cKopee Bcero, othochtcji k ApyroMy BHAy (cm.: AranoBa h AP-, 1990; PyAM- 
Ka, 1995; Index.., 1985, 1994, 2003). B 6accemie AMypa bha HccjieAOBaH BnepBbie. 


Caryophyllaceae 

Eremogone juncea (Bieb.) Fenzl (Arenaria juncea Bieb.), 2n = 22. AO, EjiaroBe¬ 
meHCKHH p-H, JieBbiii 6eper AMypa, ynacTOK Meamy MnxaHJiOBCKHMH CTOJi6aMH h Cep- 
reeBCKHM yrecoM, KaMeHHCTbiH ckjioh, 21 IX 2006, JSfe 112, A. UlaTOXHHa. 

BocTOHHOCHbHpcKO-AaiibHeBOCTOHHbiH jiyroBO-CTenHOH bha; Ha Pfl,B oh Han6ojiee 
pacnpocTpaHeH b BepxHen h cpeAHeii nacra 6acceiiHa AMypa. Hhcjio xpomocom jyw He¬ 
ro (2n = 22) 6hjio H3Becrao H3 npHMopcKoro Kpan, c octpobob Eojibuioh nejinc h Ph- 
KopAa b 3ajiHBe neTpa BejiHKoro (cm.: AranoBa h AP-, 1990; npobaTOBa h AP-, 1998). 
H 3 6acceiiHa AMypa hhcjio xpomocom nojiyneHO BnepBbie. 


6 EoTaHMHecKHM xypHaui, JVfe 8, 2008 r. 
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Silene jeniseensis Willd., 2n = 24. AO, HBaHOBCKHH p-H, EpKOBeijKHH yrojibHbifi 
pa3pe3, 2-h ynacTOK, ceBepHHH ckjioh oTBajia, 20 VIII 2006, N° 111, A. UlaToxHHa. 

K3)KHOCH6HpCKO-AaJIbHeBOCTOHHbIH CKaJlbHO-CTeilHOH BHA- Ha P/P3 OH, KaK H npe- 
flbmymHH B ha, HaH6ojiee pacnpocTpaHeH b BepxHen h cpe^HeH nacT ax 6acceima AMypa. 
UccjieAOBaH Ha P^B BnepBbie. JJjiz S. jenisseensis cymecTBOBajiH yxa3aHHH HHCJia xpo- 
mocom (2n = 24) H3 3a6aHKajiba, a TaioKe H3 Kmaa (cm.: AranoBa h ap*, 1990; Index.., 
1998). 


Fabaceae 

Melilotus albus Medik., 2n = 16. AO, ApxapHHCKHH p-H, b 5km k ceBepy ot 
noc. KyH^yp, pa 3 HOTpaBHbiH jiyr, 25 VIII 2005, N° 75, A. UlaToxHHa, E. AncTOBa. 

IIOHTH KOCMOnOJIHTHblH COpHblH BHA, 3aHOCHbIH Ha P/^B. B OHeHb o6lHHpHOH JIH- 
TepaType rjiz Hero yKa3biBaeTca b ochobhom ahhjiohahoc hhcjio xpomocom 2n= 16: 
H3 npHMopcKoro Kpaa (,I(ajibHeropcK), Xa6apoBCKoro Kpaa (Hhhchhh AMyp), a tslktkq 
H3 Boctohhoh Ch6hph h H3 KHTaa; oneHb peAKo npHBOAflTCJi TaKace 2n = 24, 32, 36 
(cm.: XpoMOcoMHbie.., 1969; PyAMKa, 1988; AranoBa h AP-, 1990; BojiKOBa, EacaprHH, 
2002; Index.., 1984, 1988, 1990, 1998). 

M. suaveolens Ledeb., 2n = 16. AO, EypeficKHH p-H, oxp. r. PaHHHXHHCKa, 060 - 
HHHa mocce EjiaroBemeHCK—Xa 6 apoBCK, 24 VIII 2005, N° 72, A. UlaToxHHa. 

L(eHTpaJIbHOa3HaTCKO-BOCTOHHOCH6HpCKO-AaJIbHeBOCTOHHbIH (?) JiyrOBOH h nony- 
copHbm bha. PaHee Ha P/JB oh 6 biJi HccjieAOBaH tojibko b npHMopcKOM xpae (Xo- 
pOJIbCKHH p-H); HMeiOTCa AaHHbie H3 BOCTOHHOH Ch6hPH H H3 KHTaa (CoKOJIOBCKafl 

h AP-, 1989; AranoBa h AP-, 1990; Index.., 1984, 1990) — Bee aBTopw coo 6 maioT ah- 
nJioHAHoe hhcjio xpomocom 2n = 16. B AMypcKOH o6ji. otot, kzk h npeAbmymHH bha 
AOHHHKa, HccjieAOBaH BnepBbie. 

Sophora flavescens Soland., 2n = 18. AO, EjiaroBemeHCKHH p-H, oxp. c. HoBHHKa, 
ceBepHHH ckjioh conKH, 2 IX 2005, N° 71, A. UlaToxHHa. 

BoCTOHHOCHGHpCKO-IOJKHOAaJIbHeBOCTOHHblH CKaJIbHO-JiyrOBOH BHA. PaHee 3TO HHC- 
jio 6 biJio nojiyneHO H3 npHMopcKoro Kpan, XacaHCKHH p-H (CoKOJioBCKaa h Ap., 1989); 
Taxoe ace yKa 3 aHHe (2n = 18) HMeeTca H 3 Kmaa h ^noHHH (Index.., 1981, 1988, 1990, 
1991). 

Trifolium lupinaster L., 2n = 32. AO, TaM 6 oBCKHH p-H, TeppHTopHJi MypaBbeBCKo- 
ro npHpoAHoro napxa, pa 3 HOTpaBHbiii Jiyr y 03. IlecHaHoe, 19 IX 2006, Ns 105, A. Hla- 
TOXHHa. 

EBpa 3 HaTCKHH onymeHHo-JiyroBOH bha. TeTpanjiOHAHoe hhcjio xpomocom 2n = 32 
npHBOAHTca H3 npHMopcKoro Kpaa (^ajibHeropcKHH p-H), H3 Xa 6 apoBCKoro Kpaa (Hhhc- 
hhh AMyp, 03. yAbiJib), a H 3 Ch6hph H 3 BecTHbi 2n = 32, 32+3B, 40,48 (cm.: Xpomocom- 
Hbie.., 1969; naBJiOBa h ap*, 1989; AranoBa h Ap., 1990; KpacHHKOB, Ulayjio, 1990). 

Hemerocallidaceae 

Hemerocallis middendorffii Trautv. et C. A. Mey., 2n = 22. AO, ApxapHHCKHH p-H, 
b 20 km k iory ot hc.-a. ct. Apxapa, noiiMa p. YpHJi, 0C0K0B0-BeHHHK0B0-pa3H0TpaBHbiH 
Jiyr, 26 VIII 2005, N° 69, A. IIIaToxHHa, T. CnHHijHHa. 

AMypo-KopencKHH onymenHO-JiyroBOH bha. Ero H3ynajiH b KapHOJiorHHecKOM ot- 
HomeHHH b npHMopcKOM Kpae (HepHHroBCKHH p-H h n-OB MypaBbeBa-AMypcKoro), 
b Xa6apoBCKOM Kpae (cm.: AranoBa h ap*, 1990; BojiKOBa, EacaprHH, 2002): 2n = 22. 
B AMypcKOH o6ji. bha HccjieAOBaH BnepBbie. 
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Iridaceae 


Iris sanguinea Homem., 2n=28. AO, TaM6oBCKHH p-H, MypaBbeBCKHH npnpoA- 
hhh napK, okojio 1.5 km ot KopAOHa, ocoKOBoe 6 ojioto, 7 VI2006, N 2 88, A. UlaTo- 
xHHa, T. /JapMaH. 

ripeHMymecTBeHHo aMypo-anoHCKHH jiyroBoil bha. Oh 6 biJi hcckojibko pa3 hccjicao- 
BaH (2n = 28) b IIpHMopcKOM Kpae (HepHHroBCKHH h UIkotobckhh panoHbi), b AMyp- 
ckoh o6ji.: BjiaroBemeHCKHH p-H, 6acceHH p. 3ea (cm.: AranoBa h AP-, 1990, CTapo- 
AySueB, MHpoHOBa, 1990; E[po6aTOBa, PyAWKa, riaBJioBa h AP-, 2006), a 3a npeAejia- 
mh P/JB — b Kmae (Index.., 1990, 1991, 1998). 

Lamiaceae 

Glechoma longituba (Nakai) Kuprian., 2n = 36. AO, BypeiicKHH p-H, oKp. c. Ma- 
jiHHOBKa, noHMeHHbiii Jiec BAOJib p. Bypea, 31V 2006, N 2 79, T. ,I(apMaH. 

IIpeHMymecTBeHHo aMypo-xopeHCKHH JiecHOH bha. Hhcjio xpomocom y Hero 6biJio 
ycTaHOBJieHo Ha lore IIpHMopcKoro Kpaa: 2n = 36 (CoKOJioBCKaa h AP-, 1986 — Kax 
«G. hederacea var. longituba»). B 6 acceiiHe AMypa bha HccjieAOBaH BnepBbie. 

Poaceae 

Calamagrostis extremiorientalis (Tzvel.) Probat., 2n = 28. AO, OKTa6pbCKHH p-H, 
b 18 km k 3anaAy ot c. BapBapoBKa, EpKOBeijKHH yrojibHbiH pa3pe3, cyxoil Jiyr mok- 
Ay oTBajiaMH, 2001 r., N 2 8701, A. J\qhucqhko (UlaToxHHa). 

IIpeHMymecTBeHHo aMypo-anoHCKHH onymenHo-JiyroBOH h OTMejibHbiH bha, boc- 
TOHHoa3HaTCKaa paca noJiHMop<|>Horo eBpa3HaTCKoro KOMnjiexca C. epigeios (L.) Roth 
aggr. PaHee bha HccjieAOBajiH b IIpHMopcKOM Kpae: o-b PyccKHH b 3 ajiHBe IleTpa BejiH- 
Koro, b IIapTH3aHCKOM p-He, noGepeacbe 6 jih3 noc. Amra, a Taxace Ha CaxajiHHe (Arano¬ 
Ba h AP-, 1993; UlaTajioBa, 2000; Probatova et al., 2006): 2n = 28. 

Echinochloa crus-galli (L.) Beauv., 2n = 54. AO, OKTa6pbCKHH p-H, EpKOBeijKHH 
yrojibHbiH pa3pe3, b 18 km ot c. BapBapoBKa, ckjioh oTBajia khkhoh 3 Kcno3HAHH, 2000 r., 
N 2 9143, A. ^eHHceHKo. 

IIohth KOCMonoJiHTHbiH OTMejibHbiH h noJiycopHbiH bha (oTcyTCTByeT JiHHib Ha ce- 
Bepe), oneHb nojiHMop<f)HbiH. Bonee paHHHe HccjieAOBaHHfl E. crusgalli b AMypcKOH o6ji. 
(Ma3aHOBCKHH p-H, c. HoBOKHeBCKHH YBaji) noKa3ajiH 3 to ace reKcanjiOHAHoe hhcjio 
xpoMocoM 2n = 54 (IIpo6aTOBa, CoKOJioBCKaa, 1983), KaK h b 6 ojibuiHHCTBe jiHTepaTyp- 
hmx hctohhhkob. TeM He MeHee jxjir BHAa npHBOAHTca Taioxe HHCJia 2n = 18, 36,42,48, 
50, 56 (cm.: XpoMocoMHbie.., 1969, h ap). 

Elymus sibiricus L., 2n = 28. AO, OKT«6pbCKHH p-H, EpKOBeijKHH yrojibHbiH pa3- 
pe3 , b 18 km ot c. BapBapoBKa, ckjioh OTBajia 3anaAHOH 3Kcno3HijHH, 2001 r., JW8702, 
A. ^eHHceHKo. 

BocTOHHoeBponeHCKO-3anaAHoaMepHKaHCKHH CKajibHO-ocbinHOH bha. Hhcjio xpo- 
mocom 2n = 28 E. sibiricus npHBOAHJiH MHorne aBTopbi, Ha — c CaxajiHHa, a 
TaK)Ke H3 Ch6hph, BHe PO — H3 Khtm h flnoumi; oAHaKO 2n = 42 Bp «a jih othochtch 
k 3 TOMy BHAy (cm.: XpoMocoMHbie.., 1969; AranoBa h Ap., 1993; Index...., 1981, 1984, 
1985, 1994, 1996, 1998). B AMypcKOH o6ji. bha HccjieAOBaH BnepBbie. 

Elytrigia repens (L.) Nevski, 2n = 42. AO, OKT«6pbCKHH p-H, EpKOBeijKHH yrojib¬ 
HbiH pa3pe3 , b 20 km ot c. BapBapoBKa, BepniHHa OTBajia, 2000 r., N 2 9142, A. J\q hh- 
CeHKO. 
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rojiapKTHnecKHH JiyroBOH h copHMH bha, oneHb nojiHMop<f)HbiH; BCTpenaeTca Ha 
npHpeHHbix necKax h rajienHHxax, y Aopor, Ha 3ajiejxax, Ha nojrax h njiaHTaijHJix xax 
copHoe no BceMy P J \ B . Oh 6 bui HCCJieAOBaH Ha Hhhchcm AMype (c. Cojiohubi XabapoB- 
CKoro xpaa), ho b AMypcxoH o6ji. hhcjio xpomocom onpeAeJieHO BnepBbie. OneHb mho- 
roHHCJieHHbie JiHTepaTypHbie yxa3aHim Taioxe AaioT 2n = 42, jihihb oneHb peAKO Taioxe 
2n = 28, 40, 56 (cm.: XpoMOCOMHbie.., 1969; AranoBa h AP-, 1993; Index.., 1994, 1998, 
h Ap.)* 

Eriochloa villosa (Thunb.) Kunth, 2n = 54. AO, OxrabpbcxHH p-H, b 16 xm ot c. Bap- 
BapoBxa, EpxoBeuxHH yrojibHbiH pa3pe3, y noAHOHom OTBajia, 2001 r., N° 8707, A. ,ZJe- 
HHCeHXO. 

K))XHOa3HaTCXO-BOCTOHHOa3HaTCXHH OTMeJIbHblH H COpHblH BHA, 3aHOCHbIH B pflAe 
peraoHOB. Ha P/JB oh pacnpocTpaHeH b 6 acceiiHe Ajviypa h Ha lore ripHMopba. Bbui hc- 
cjieAOBaH b npHMopcxoM xpae (HoBOcejinme), b AMypcxoH o6ji. (Hoboxhcbcxhh YBaji), 
b XabapoBcxoM xpae (y r. XabapoBexa), a BHe P^B — Ha KaBxa3e: 2n = 54 (cm.: Arano¬ 
Ba h AP-, 1993; npobaTOBa h AP-, 1996), ecTb Taioxe AaHHbie H3 KHTa x (Index.., 2003). 
TexcamiOHAHoe hhcjio xpomocom 2n = 54 y BHAa CTabHJibHO. 

Poa palustris L., 2n = 28. AO, OxT«6pbcxHH p-H, b 16 xm ot c. BapBapoBxa, Epxo- 
BeaxHH yrojibHbiH pa3pe3, y noAHOJxmi OTBajia, b6jih3h ApeHaacHOH TpaHineH, 2001 r., 
JVo 8706, A. B. /JeHHceHxo. 

rojiapxTHHecxHH cbiponyroBOH bha, oneHb nojiHMop<|>HbiH. 3 to jxe hhcjio xpoMO- 
com (2n = 28) paHee 6bino nojiyneHO Ha MaTepnajie H3 npHMopcxoro xpa x, CaxajiHHa h 
K ypHJibcxHx ocTpoBOB (cm.: AranoBa h ap*, 1993; UlaTajiOBa, 2000; Probatova et al., 
2000), ero )xe npHBOA*rr h 6 ojibniHHCTBO aBTOpOB. 

Setaria pumila (Poir.) Roem. et Schult. (S. glauca auct.), 2n = 36. AO, OxT«6pb- 
cxhh p-H, EpxoBeuxHH yrojibHbiH pa3pe3, b 18 xm ot c. BapBapoBxa, OTBaji ceBepo-BOC- 
TOHHOH 3XCn03HAHH, 2001 T., 8696, A. /JeHHCeHXO. 

IIohth xocMonojiHTHHH (?) copHO-pyAepajibHbin bha. PaHee oh 6mji HCCJieAOBaH b 
xapHonoranecxoM OTHomeHHH (2n = 36) b AMypcxoH o6jl, /JarMapa (IIpo6aTOBa h ap*, 
1996) h b Xa6apoBcxoM xpae, Capanyjibcxoe (IIpo6aTOBa, CoxojiOBCxan, 1983), b o6ohx 
HCTOHHHxax — xax «S. glauca». OAHaxo ajw BHAa npHBOAHT, xpoMe 2n = 36, Taioxe 
2n = 18, 54, 72 — bojibinen nacTbio xax «S. glauca» (cm.: XpoMOCOMHbie.., 1969; Ara¬ 
noBa h AP-, 1993; Index.., 1984, 1996, 2006, h ap ). 

S. pycnocoma (Steud.) Henrard ex Nakai, 2n = 18. AO, Oxra6pbcxHH p-H, oxp. 
c. BapBapoBxa, EpxoBeijxHH yrojibHbiH pa3pe3, cxjioh OTBajia 3anaAHOH 3xcno3HUHH, 
2001 r., No 8699, A. hhcchxo. 

EBpa3HaTCXHH OTMeJIbHblH H nOJiyCOpHblH BHA, MaJIOHCCJieAOBaHHblH B XapHOJIOrH- 
necxoM OTHomeHHH. Hhcjio xpomocom y Hero 6bino h3bcctho H3 IIpHMopcxoro xpan, 
/JajibHeropcx: 2n= 18 (CoxojiOBCxan, IIpo6aTOBa, 1986), a Taxjxe oho npHBOAHTCn b 
oahom 3apy6e)XHOM hctohhhxc (cm.: XpoMOCOMHbie.., 1969). B 6accemie AMypa bha 
HCCJieAOBaH BnepBbie. 


Primulaceae 

Primula farinosa L., 2n = 18. AO, EypencxHH p-H, oxp. noc. TajiaxaH, bmcoxhh 
xaMeHHCTbin npaBbiii 6eper p. Eypea, 6jih3 BOAOTOxa, 30 V 2006, No 82, T. /JapMaH, 
H. Ko3bipb. 

EBpa3HaTCXHH apxTo6opajibHbiH bha, npeHMymecTBeHHO cxaiibHbiH, npe3BbinaHHO 
nojiHMop(J)HbiH. Ha P/JB oh 6bm HCCJieAOBaH b npHMopcxoM xpae, xp. Tanmi-HaH — 


1300 



2n = 18, BHe P/JB — b EaiiKajibCKOH Ch6hph — 2n = 18 h 36 (cm.: AranoBa h AP-, 
1993). MHorae 3apy6eacHbie aBTopw npHBOAHT 2n = 18, HHoraa — 2n = 18+0-3B, 36, 
72 (cm.: XpoMocoMHbie.., 1969; Index.., 1981, 1985,1988, 1996,2000,2003). B 6accen- 
He AMypa otot bha HccjieAOBaH, B03MoacHo, BnepBbie. 

P. patens (Turcz.) E. Busch, 2n = 26. AO, TaM6oBCKHH p-H, MypaBbeBCKHH npn- 
poAHbiH napK, okojio 2 km ot KopAOHa, ocoKOBoe 6ojioto, 7 VI 2006, N 2 89, A. IIIaTo- 
xHHa, T. /fcpMaH. 

BoCTOHHOCH6HpCKO-AaJIbHeBOCTOUHbIH (aMypO-KOpeHCKHH?) CbipOJiyrOBOH BHA. 
B IIpHMopcKOM Kpae hhcjio xpoMocoM onpeAejiajiH HeoAHOKparao: 2n = 22, 24, 26 
(AranoBa h AP-, 1993, Taxace KaK «P. sieboldii» ; IIpo6aTOBa h AP-, 1998; IIpo6aTo- 
Ba h Ap., 2000). Hhcjio xpomocom y BHAa HecTa6HJibHO. B AMypcKOH o6ji. bha nccjie- 
AOBaH BnepBbie. 


Ranunculaceae 

Pulsatilla ajanensis Regel et Tiling, 2n = 16. AO, EypencKHH p-H, oxp. noc. Tajia- 
KaH, npaBbin 6eper p. Bypea, Ha KaMHax, 30 V 2006, N 2 116, T. /JapMaH. 

BoCTOHHOCH6npCKO-AaJIbHeBOCTOHHbIH CKaJIbHblH BHA. 3TO ace HHCJIO XpOMOCOM 

6biJio H3BecTHo c HnacHero AMypa (mbic Aypn) (cm.: AranoBa h Ap., 1993), Taxace oho 
6biJio nojiyneHO Ha MaTepnajie H3 MaraAaHCKoii o6ji.: XacwHCKHH p-H (BojiKOBa, Yjia- 
HOBa, 1986). B AMypcKOH o6ji. otot bha HccjieAOBaH BnepBbie. 

Trollius ledebourii Reichenb., 2n=16. AO, TaM6oBCKHH p-H, MypaBbeBCKHH npn- 
pOAHblH napK, OKOJIO 1 . 5 KM OT KOpAOHa, OCOKOBO-pa3HOTpaBHOe 6 ojioto, 7 VI 2006, 
JV 2 91, A. IHaToxmia, T. /JapMaH. 

AMypo-anoHCKHH JiyroBOH bha. Ha P/JB HccjieAOBaH BnepBbie. ,I(jia T. ledebourii cy- 
mecTBOBajio onpeAeJieHHe xpomocom H3 3a6aiiKajiba (cm.: AranoBa h Ap., 1993), BHe PO 
H3BecTHO hhcjio xpomocom H3 Kmaa — 2n = 16 (Index.., 2006). 

Scrophulariaceae 

Siphonostegia chinensis Benth., 2n = 20. AO, BjiaroBemeHCKHH p-H, noc. Moxo- 
Baa naAb, boctohhmh ckjioh conKH, AybHaK, 8 VII 2004, N 2 100, A. UlaToxHHa. 

npeHMymecTBeHHO aMypo-KopencKHH onyuienHO-JiyroBOH bha, npeACTaBHTejib He- 
6ojibinoro BOCTOHHoa3HaTCKoro poAa. B PO 3axoAHT tojibko Ha PflB: b AMypcKOH o6ji. 
oh peAOK (oTMeneH tojibko b HHacHe-3eiicKOM (fmopHcranecKOM paiiOHe), BCTpenaeTca 
Taicace b npHMopbe. Hhcjio xpomocom y S. chinensis (h, no-BHAHMOMy, b poAe Sipho¬ 
nostegia) ycTaHOBJieHO BnepBbie. 


Valerianaceae 

Patrinia rupestris (Pall.) Dufr., 2n = 22. AO, BjiaroBemeHCKHH p-H, b 4 km Bbirne 
c. MnxaHJioBKa, Kpyroii ckjioh loacHOH 3Kcno3HijHH b AOJiHHe p. AMyp, 20 IX 2006, 
N 2 109, A. UlaToxHHa, B. CTapneHKo. 

K)acHocH6HpcKO-AajibHeBocTOHHbiH npeHMymecTBeHHO CKajibHbiH bha. Bbm nccjie- 
AOBaH b npHMopcKOM Kpae (npo6aTOBa, CoKOJioBCKaa, 1988; Typ3eHKOB, 1995), a BHe 
P/JB — b Boctohhoh Ch6hph: 3anaAHbiH CaaH h 03 . EaiiKaji (cm.: AranoBa h AP-, 1993), 
Be3Ae 2n = 22. B CTapon jiHTepaType 6 mjio h3bcctho oto ace hhcjio xpomocom no eAHH- 
CTBeHHOMy yKa3aHHio (cm.: XpoMocoMHbie.., 1969). B 6acceiiHe AMypa otot bha nccjie- 
AOBaH, no Been BepoaraocTH, BnepBbie. 
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Violaceae 


Viola acuminata Ledeb., 2n = 20. AO, BypeiicKHH p-H, onp. a* KyjiHKOBKa, npa- 
bmh 6eper p. Eypea, niHpoKOJiHCTBeHHbm jiec, 27 VIII 2005, N° 76, A. LLIaTOXHHa. 

CHSHpcKo-AaJiBHeBocTOHHbiii jiecHOH bha. PaHee Bee onpeAejieHHH xpomocom aaa 
Hero Ha P/JB 6bijih H3 ripHMopcKoro Kpa h: 2n = 20, 20+1-2B, a c o-Ba PyccKHH 6jih3 
BjiaAHBocTOKa 6buio ycTaHOBjieHo oAHa^cAM 2n = 40 (cm.: AranoBa h AP-, 1993; ripo6a- 
TOBa, Be3AejieBa, PyAtixa, 2001). riocjieAHee hhcjio Hy>KAaeTCfl b hobbix noATBep>KAe- 
hhhx. Ectb AaHHbie h H3 Kopen (2n = 20: cm.: Index.., 1984). B 6acceHHe AMypa 3tot 
bha HccjieAOBaH BnepBbie. 

rep6apHbie o6pa3ijbi HccjieAOBaHHbix pacTeHHH xpaHHTCH b Tep6apHH (VLA) npn 
BHOJioro-noHBeHHOM HHCTHTyTe ABO PAH (r. Bjibamboctok). 


EjiaroAapHOCTH 

Abtop npH3HaTejibHa B. M. CTapneHKo, T. O. AapMaH, H. B. Ko3bipb 3a coAeficT- 
BHe b c6ope MaTepnajia, a TaioKe — pyKOBOAHTejno HayHHOH tcmbi H. C. npoSaTOBoii 
3a KOHcyjibTaAHH npn noAroTOBKe aroro cooSmeHHH. 

HccjieAOBaHHe noAAep^caHo Pocchhckhm (Jiohaom (JjyHAaMeHTajibHbix HccjieAOBa- 
hhh (npoeKT N° 07-04-00610). 
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SUMMARY 

The chromosome numbers of 31 vascular plant species from the Amur Region are presented. 
The chromosome number of Siphonostegia chinensis Benth. is reported for the first time; many species 
are investigated for the first time from the Amur River basin or from the Amur Region. 
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PYflOJIfcO BJIA^HMHPOBHH KAMEJIHH 
(K 70-JIETHK) CO flHfl PO^K^EHHfl) 

0. V. CHERNEVA, G. P. YAKOVLEV, L. I. KRUPKINA, V. I. DOROFEYEV. 

RUDOLF VLADIMIROVICH KAMELIN (ON THE 70-YEARS ANNIVERSARY) 

EoTaHHHecKHH HHCTHTyT hm. B. JI. KoMapoBa PAH 
197376 C.-neTep6ypr, yji. npocj). nonoBa, 2 
nocTynHJia 30.04.2008 

12 aBrycTa 2008 r. ncnojiHHjiocb 70 jieT BbiAaiomeMyca pyccKOMy OoTaHHKy, HJie- 
Hy-KoppecnoH,neHTy PAH (AH CCCP), 3aBeAyiomeMy Otacjiom TepOapna bbiciuhx 
pacTeHHH EoTaHHHecKoro HHCTHTyTa (EHH) hm. B. JI. KoMapoBa PAH PyAOJib<j)y Bna- 

JJHMHpOBHHy KaMejIHHy. P. B. - BblAaiOlAHHCfl yHeHBIH-CHCTeMaTHK, OAHH H3 Kpyn- 

HeHHiHx 3HaTOKOB BHeTponHHecKOH (Jmopbi EBpa3HH. KaK 6oTaHHKO-reorpa<j) P. B. 
H3BeCTeH CBOHMH TpyjjaMH no HCTOpHH (|)JIOp CpeAHeH A3HH, MOHrOJIHH H AjITaa, pa3- 
paOoTKaMH TeopHH 4>jioporeHe3a h (JmopHCTHnecKoro paHOHHpoBaHHH A3 hh; KaK reo- 
OoTaHHK (oh jjojiroe BpeMH B03rjiaBJMji JlaOopaTopHio pacrarejibHOCTH apHAHoii 3 ohei 
EHH PAH) — cepneH coOctbchhbix pa6oT h KOJiJieKTHBHbix MOHorpa<j)HH no HToraM 
CTaUHOHapHBIX HCCJieflOBaHHH B MOHrOJIHH H Cpe^HeH A3HH. 

P. B. KaMejiHH c 1992 r. — npe 3 *meHT Pyccxoro OoTaHHnecKoro o6mecTBa, 
c 2001 r. — rjiaBHbiH pe^aKTop «EoTaHHnecKoro >KypHajia», 6ojiee 15 jicthbjihjich maB- 
hbim pe,naKTopoM ^cypHajia «PacTHTejibHbie pecypcbi». C 1998 r. P. B. — rjiaBHbiH pe- 
AaKTop )KypHajia «Turczaninowia», H3AaBaeMOMy AjirancKHM rocynapcTBeHHbiM yHH- 
BepcHTeTOM b EapHayjie. B 1987 r. P. B. H36paH HJieH-KoppecnoHAeHTOM AH Pec- 
nyOjiHKH TaA^CHKHCTaH, a 1998 r. — AeiiCTBHTejibHbiM hjichom ab yx o6mecTBeHHbix 
aKaAeMHH (neTpoBCKOH AxaAeMHH HayK h HCKyccTB h Pocchhckoh 3KOJiorHnecKOH axa- 
AeMHH). B 1993 r. eMy npncy>KAeHa npeMHH hm. B. JI. KoMapoBa 3a BbmaiomHeca pa- 
6oTbI B oOjiaCTH OoTaHHKH. 

B 1998 r. b «EoTaHHHecKOM >KypHajie» 6biJia ony6jiHKOBaHa cTaTba, nocBameH- 
Haa 60-jieTHeMy ioOhjicio 1 PyAOJib<|)a BjiaAHMHpoBHna, OAHaKo ee aBTopbi, HanncaB- 
mne o HaynHOM nyra P. B., nonra HHHero He CKa3ajiH o KaMeJiHHe KaK o nenoBeKe. 
O tom, KaKOH oh npeKpacHbin My^c, OTeu, AeAynnca! O ero TajiaHTe xyAOECHHKa. 
06 opraHH3aTopcKHx cnoco6HOCTax, 6e3 KOTopbix coBepmeHHo hcbo3mo)kho bo 3- 
rnaBJiHTb ueHTpajibHbiH otacji EoTaHHHecKoro HHCTHTyTa — Tep6apHH Bbicninx 
pacTeHHH. B nonojiHeHHe kojijickijhh Tep6apHH P. B. BHec cymecTBeHHbiH jihhheih 
BKJiaAj B03rjiaBjia^[ KpynHbie 3KcneAHijHOHHbie oTpaAbi no pa3JiHHHbiM peraoHaM CpeA¬ 
HeH A3hh, AjiTaa h Mohfojihh. 


1 HepHeBa O. B., Chthh A. K. Pyuojib<j) Bjia^HMHpOBHH KaMejiHH (k 60-jicthio co poagjeHHJi) // 
Eot. 3KypH. 1998. T. 83. JV<> 8. C. 133—148. 
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Phc. 1. P. B. KaMejiHH. 2008 r. 



Phc. 2. P. B. h O. n. KaMejTHHbi Ha KOH<j)epeHUHH b YnaH-BaTope. 2005 r. 
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Phc. 3. P. B. KaMejiHH, B. T. ^IpMHiiiKo h n. J\. fyHHH. 2005 r. 


Phc. 4. MHHyTbi oxubixa Ha peice Eajib/pKHH-roji. MoHrojma, 2005, 
CjieBa — B. H. ^opo^eeB, cnpaBa — P. B. KaMejiHH. 








H b none, h b Ka6HHeTe P. B. nponojDKaeT H3ynaTb pacTHTejibHbiii noKpoB BHeTporm- 
necKOH EBpa3HH. Ero nepy npHHanjie)KaT H3naHHbie b nocJienHHe necflTHJierafl mhoto- 
HHCjieHHbie MOHorpa(|)HH. B othx pa6oiax oh o6t>hchhct ocHOBHbie nyTH h 3aKOHOMep- 
hocth reHe3Hca (Jmopbi caMon necTpofi no pacTHTejibHOMy noKpoBy CTpaHbi — A3 hh. 

Boxpyr P. B. KaMejiHHa co6pajicn KpemcHH kojijickthb mojiohmx yneHbix, hbjihio- 
mnxcfl ero ynemiKaMH. Ecjih 6bi P. B. coSpaji Bcex cbohx yneHHKOB, 3to 6mji 6bi Hacro- 
flllJHH HHCTHTyT EOTaHHKH! H BCer.Ha pHHOM C Py,HOJIb<j)OM BjiaHHMHpOBHHeM ero CaMblH 
He^cHbiH h Hane^cHbiH noMomHHK h npyr — ^ceHa Ojibra IleTpoBHa, Tax^ce H3BecTHbin 
yneHbiH, noKTop HayK, coTpynHHK EoTaHnnecKoro HHCTHTyTa hm. B. JI. KoMapoBa. 

CnHCOK nyBJIHKAUHft P. B. KAMEJIHHA 3A 1998—2007 it. 

1998. BannM HnKOJiaeBHH Thxomhpob (1942—1998) // EoTaHHHecKHH BecranK (Hh- 
(JiopMaHHOHHbiH 6ioji. PyccKoro 6oTaHHuecKoro o6mecTBa h EHH PAH). Bbin. 3—4. 
C. 5. 

Hcnesaiomne h pe/urne pacTeHHH MOKnypeubn HaHHbipa h CyM6apa (KoneTnar) // 
Eot. >KypH. T. 83. N° 5. C. 28—37. (Cobmcctho c J\. Kyp6aHOBbiM, A. Po3bieBbiM). 

KpacHaa KHnra AjiTancKoro Kpan. 1. PenKHe h HaxonflmHecfl non yrposoft Hcue3Ho- 
BeHiw BHHbi pacTeHHH. EapHayji: H3£-bo Ary. 305 c. (Cobmcctho c A. H. IIlMaKOBbiM, 
H. B. PeBHKHHOH H Hp.). 

MaTepnajibi no hctophh (Jmopbi A3hh (AjiTancKan ropHan CTpaHa). EapHayji: 
H3h-bo Ary. 240 c. 

06 aBTope 3toh khhth M. 3. KHpnHHHHKOBe (18.06.1913—18.05.1995) // 
M. 3. KHpnHHHHKOB. CnpaBouHoe noco6He no cncTeMaraKe Bbicmnx pacTeHnn. III. 
Cn6.: Hayxa. C. 9—16. (Cobmcctho c B. H. Tpy6oBbiM, A. A. CbiTHHbiM). 

npeHHCJioBne HayuHoro penaKTopa (Cbctjioh naMHTH BnKTopa neTpoBHua EonaH- 
ueBa (1910—1990) nocBjmjaioT aBTopw n HayuHbin penaKTop cboh ckpomhbih Tpyn) // 
Ty6aHOB H. A., T. B. EarnacapoBa, EajiaHHHHa T. n. HayuHoe Hacjienne BbmaiomHxcn 
pyccKHX 4>JiopncTOB r. C. KapejiHHa n H. n. KnpnjioBa. M. 95 c. 

npenncjioBne // npo6jieMbi 6oTaHHKH Ha py6e>Ke XX—XXI bckob. Te3. hokji. II(X) 
ci>e3Ha PEO. Cn6. T. 1. C. 3—4. 

CncTeMaTHKa cocynncTbix pacTeHHH h (JmopHCTHica Ha py6e>Ke XX — XXI bckob // 
TaM tkq . T. 2. C. 146—149. 

yBa^caeMbiii UHTaTenb! (BcTynHTejibHoe cjiobo DiaBHoro penaKTopa ^cypHajia) // 
Turczaninowia. T. 1. Bbin. 1. C. 3. 

1999. HoBoe cnpaBouHoe nocoGne no (Jrnope Ka3axcTaHa (npenHCJioBHe HayuHo- 
ro penaKTopa) // A6nyjiHHa C. A. CnncoK cocynHcrax pacTeHHH Ka3axcraHa. AjiMaTbi. 
187 c. 

HeMopajibHbie ojicmchtbi bo (Jmopax ypajia h Ch6hph. nepMb: H3 h-bo nepMCKO- 
ro yH-Ta. 83 c. (Cobmcctho c C. A. Obcchobbim, C. H. IHhjioboh). 

Hobbih bhh pona Lappula Moench H3 Ka3axcTaHa // Turczaninowia. T. 2. Bbin. 3. 
C. 5—6. 

HeKOTopbie (JmopHCTHHecKHe HaxonKH 1995—1998 rr. Ha nnocKoropbe Vkok // Tur¬ 
czaninowia. T. 2. Bbin. 4. C. 42—43. (Cobmcctho c A. H. IIlMaKOBbiM, C. A. /(bme hko). 

CpeHHea3HaTCKHe bhhm cckijhh Frolovia (DC.) Kitam. pona Saussurea DC. // Tur¬ 
czaninowia. T. 2. Bbin. 4. C. 25—32. 

OnopHCTHuecKHe HaxoHKH Ha AjiTae // Turczaninowia. T. 2. Bbin. 1. C. 6—10. (Cob- 
MeCTHO C A. H. IIlMaKOBbiM, C. B. CMHpHOBbIM). 

A new subspecies of Pseudosedum ferganenese Boriss. ( Crassulaceae ) from Tien- 
Shan // Komarovia. Vol. 1. P. 39—40. (With V. V. Byalt). 
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2000. EBreHHH MHxaHjioBHH JIaBpeHKo (k 100-jieraio co ahh poacACHHa) // Eot. 
acypH. T. 85. No 2. C. 129—137. 

Hobbih bha poAa Aulacospermum Ledeb. (Apiaceae) m EaAaxmaHa // Hobocth ch- 
CTeMaTHKH BblCIUHX pacTeHHH. T. 32. C. 130—132. 

HoBbie bham poAa Jurinea (Asteraceae) H3 CpeAHen A3 hh // Eot. acypH. T. 85. Ns 1. 
C. 126—128. (CoBMecrao c O. B. HepHeBon). 

Ojibra BjiaAHMHpoBHa HepHeBa (k 70-jicthio co aha poacACHHa) // TaM ace. Ns 12. 
C. 113—117. 

CoBpeMeHHbiii 3Tan H3yneHHa pa3Hoo6pa3Ha cocyAHCTbix pacTeHHH Pocchh h nepc- 
neKTHBbl pa3BHTHH <j)JIOpHCTHHeCKHX H TaKCOHOMHHeCKHX HCCJieAOBaHHH // IfeyHeHHe H 
oxpaHapa3Hoo6pa3HH <j)ayHbi, (Jmopu h ochobhbix okochctcm EBpa3HH. MaTep. MeacAy- 
Hap. koh(J). M. C. 130—134. 

CHCTeMaTHKa kslk ocHOBa HCCJieAOBaHHH 6 HOJioraHecKoro pa3Hoo6pa3Ha // TaM ace. 
C. 135—139. (CoBMecTHO c H. M. KepacHepoM, B. B. Xjie6oBHneM). 

CnwcoK ceMeHHbix pacTeHHH jxjvl KpacHOH khhth Pocchhckoh OeAepaijHH (npo- 
eKT) // Eot. acypH. T. 85. Ns 2. C. 119—128. (Cobmcctho c T. H. BapjiurHHOH, JI. B. 7J,e- 

HHCOBOH H AP-)* 

Cjio^cHOABeTHbie (KpancHH o63op cHCTeMbi). (YneGHoe noco6He rjul MaracTpaTy- 
pbi). CTI6.; EapHayji: H3 a-bo ATY. 60 c. 

CHCTeMaTHKa cocyAHCTbix pacTeHHH b Pocchh (bcxh hctophh) // Eot. acypH. T. 85. 
No 6. C. 2—18. 

30 years of the activities of the joint Russian-Mongolian complex biological expedi¬ 
tion of the Russian academy of sciences and Mongolian academy of sciences // Proc. of In¬ 
tern. Conference «Central Asian ecosystems)). Ulaanbaatar. P. 113—117. (With. D. S. Pav¬ 
lov, O. Shagdarsuren, N. Ulziikhutag et al.). 

Results of the investigation of Mongolian flora for the last 30 years // Ibid. 
P. 160—161. (With N. Ulziikhutag, C. Sanchir, E. Ganbold). 

Allium Linnaeus // Flora of China. Flagellariaceae through Marantaceae. Vol. 24. 
Ed. Wu Zhengyi and Peter H. Raven. Science Press (Beijing), Missouri Botanical Gar¬ 
den Press (St. Louis). P. 165—202. (With Xu Jiemei). 

2001. /JonojiHeHHfl k (fmope AjiTaa // Turczaninowia. T. 4. Bbin. 1—2. C. 79—85. 
(CoBMecrao c A. H. IIlMaKOBbiM, C. B. CMHpHOBbiM, M. T. KyueBbiM, H. H. Hy6apo- 
bmm). 

HoBbiii bha poAa Sterigmostemum Bieb. ( Cruciferae ) H3 Boctohhoto Ka3axcTaHa // 
Turczaninowia. T. 4. Bun. 3. C. 5—9. (Cobmcctho c A. TepMaHOM). 

CeM. Rosaceae Adans. — Po30Bbie (Kjhoh ajm onpeAeJieHHa poaob h onncaHHe po- 
Aob h ceMeficTBa) // Onopa Boctohhoh EBponu. T. X. CII6.: Mnp h ceMba. H3 a-bo 
CIIXOA. C. 306—313. 

Poa 1. Ph6hhhhk — Sorbaria (Ser. ex DC) A. Br. // TaM ace. C. 313. 

Poa 2. Cre<j)aHaHApa — Stephanandra Sieb. et Zucc. // TaM ace. C. 314. 

Poa 3. JIa6a3HHK. TaBOJira — Filipendula Mill. // TaM ace. C. 314—317. 

Poa 4. TaBOJiacamca — Aruncus Raf. // TaM ace. C. 317—318. 

Poa 5. IIy3upenjioAHHK — Physocarpus (Camb.) Maxim. // TaM ace. C. 318—319. 
Poa 7. CnGupKa — Sibiraea Maxim. // TaM ace. C. 326. 

Poa 8 . 3K30XopAa — Exochorda Lindl. // TaM ace. C. 327—328. 

Poa 9. PoAoranoc — Rhodotypos Sieb et Zucc. // TaM ace. C. 328. 

Poa 10. Keppna — Kerria DC. // TaM ace. C. 328—329. 

Poa 14. Ca6ejibHHK — Comarum L. // TaM ace. C. 393—394. 

Poa 15. JlannaTKa — Potentilla L. // TaM ace. C. 394—452. 

Poa 16. 3eMJWHHKa — Fragaria L. // TaM ace. C. 452—456. 
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Poa 17. CH66 ajib/uui — Sibbaldia L. // TaM ace. C. 456—457. 

Poa 18. XaMepoAoc, po30HKa — Chamaerodos Bunge // TaM ace. C. 457—458. 

Poa 20. TpaBHJiaT — Geum L. // TaM ace. C. 460—466. 

Poa 21. HoBocHBepcua — Novosieversia Bolle // TaM ace. C. 466—467. 

Poa 22. BajibAniTeHHHa — Waldsteinia Willd. // TaM ace. C. 467. 

Poa 23. PeneHHHneK — Agrimonia L. // TaM ace. C. 467—470. 

Poa 24. ApeMOHHH — Aremonia Neck ex Nestl. // TaM ace. C. 470. 

Poa 27. KpoBOXJie6ica — Sanguisorba L. // TaM ace. C. 532—534. 

Poa 28. HepHorojioBHK — Poterium L. // TaM ace. C. 534—535. 

Poa 40. IlnpaKaHTa — Pyracantha M. Roem. // TaM ace. C. 587—588. 

2002. BaacHeimiHe ocoGchhocth (jwiopbi cocyAHCTbix pacTeHHH h (JuiopncTHHecKoe 
paHOHHpoBaHHe Pocchh // IIpo6jieMbi 6oTaHHKH lOacHon Ch6hph h Mohtojihh. MaTep. 
IlepBOH MeacAyHap. Hayn.-npaKT. koh<J). BapHayji. 2002. C. 36 — 41. 

3aMeTKH o HexoTopbix BHAax poAa Scorzonera L.(Asteraceae ) // Turczaninowia. T. 5. 
Bbin. 1. C. 17—21. (CoBMecrao c C. B. Cmhphobbim). 

3aMeTKH o KpecTOABeTHbix {Cruciferae) A3hh. Poa Rhammatophyllum O. E. Schulz 
h ero poactbo // Eot. acypH. T. 87. Ns 12. C. 97—109. 

KpecTOABerabie (KpaTKHH o63op CHCTeMbi). Yne6Hoe noco6ne. BapHayji: H3 a-bo 
ATY. 52 c. 

Hobbih bha poAa Kosopoljanskia Korov. ( Apiaceae ) // Eot. acypH. T. 87. N° 7. 

C. 110-113. (CoBMeCTHO C M. T. EtHMeHOBblM). 

IlaMHTH lOpHH JleoHapAOBHna MeHHAKoro (1937—2001) // TaM ace. C. 145—151. 
ripeAHcJioBHe. KpaTKHH onepKpacTHTejibHoro noKpoBaKHprH3HH//M. T. IThmchob, 
E. B. Kjiiohkob. 3oHTH4Hbie {Umbelliferae) Khpth3hh. M.: H3a-bo KMK. C. 3 — 18. 

OjiopncTHHecKoe paHOHHpoBaHHe Pocchh // Te3. aokji. IlepBOH MeacAyHap. Ha- 
yH.-npaicr. koh(J). «IIpo6jieMbi 6oTaHHKH lOacHoii Ch6hph h Mohtojihh». BapHayji. 
C. 11—12. 

Hto TaKoe Sanicula uralensis Kleop.? // Turczaninowia. T. 5. Bbin. 2. C. 11 — 25. 
(CoBMecrao c H. H. Hy6apoBMM, A. H. IIlMaKOBbiM). 

3AyapA JIioabhtobhh Perejib // IIlBeHijapubi b rieTep6ypre. CII6.: IIeTep6yprcKHH 
HHCTHTyr nenaTH. C. 309—315. 

Potentilla approximata Bunge // CnncoK pacTeHHH Tep6apHH (jmopbi Pocchh h co- 
npeAejibHbix rocyAapcTB, H3AaBaeMoro BHH PAH. 29. Bbin. 150—153. C. 15. 

7473a. Potentilla approximata Bunge // TaM ace. C. 16. 

7474. Potentilla argentea L. // TaM ace. 

7474a. Potentilla argentea L. // TaM ace. C. 17. 

7474b. Potentilla argentea L. // TaM ace. 

7475. Potentilla humifusa Willd. ex Schlecht. // TaM ace. C. 17—18. 

2003. BcnoMHHaa JleoHHAa E<j>HMOBHHa PoAHHa // Ot Cy6apKTHKH ao cy6Tponu- 
kob: BcnoMHHaa o npo<j>eccope JL E. PoAHHe. PeA- H. B. JIoBeJiHyc. CTI6.: AcTepnoH. 
C. 90—101. 

Hobhh bha poAa Astragalus {Fabaceae) c B03BbimeHHOCTH EpreHH (joto-boctok 
EBponencKOH Pocchh) // Eot. acypH. T. 88. Ns 6. C. 114—119. (Cobmcctho c A. K. Cm- 
THHbiM, >K. H. IIIhiiijioboh). 

naBen HHKOJiaeBHH Obhhhhhkob (k 100-jieTHio co ahh poacAeHHa) // Eot. acypH. 
T. 88. No 5. C. 165—176. 

npoeicr «Ojiopa Pocchh: KOHuenuna 6a30Boro TaxcoHa h OTpaaceHHe 3 haojioth- 
necKOH CHTyauHH» // EoTaHHnecKHe HeejieAOBaHHa b A3HaTCKofl Pocchh. MaTep. XI 
ci>e3Aa PEO (18—22 aBr. 2003, Hoboch6hpck—B apHayji). T. 1. BapHayji. C. 226— 
228. 
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XpaHHJiHme 3eMHbix npoH3pacTeHHH... Tep6apHH bmciuhx pacreHHH // CoKpoBHma 
AKa,neMHHecKHx co6paHHH CaHKT-rieTep6ypra. CTIS.: Hayxa. C. 190—203. (Cobmcct- 
ho c /J. B. r ejiBTMaHOM, A. K. Cbithhbim). 

2004. reorpa<j)HH h <j)HToijeHOJiorHH Prunus (Amygdalus) pedunculata (Rosaceae) // 
Eot. ^cypH. T. 89. Ns 3. C. 400—425. 

JleKijHH no cncTeMaTHKe pacTeHHH. rjiaBbi TeoperauecKOH cncTeMaTHKH pacTeHHH. 
EapHayji: H3 ,h-bo «A3EyKa». 227 c. 

HoBbie n pe^KHe bhabi ajih <j)Jiopbi MoHrojinn // Eot. >KypH. T. 89. N® 2. C. 323—326. 
(CoBMecrao c III. /JapniiMaa). 

Hobbih bkr jnoTHKa ( Ranunculus ) H3 MoHrojinn // Turczaninowia. T. 7. Bun. 3. 
C. 5—7. (CoBMecTHo c A. H. UlMaKOBBiM, C. B. Cmhphobbim). 

35 JieT PoccHHCKO-MoHroJibCKon (CoBeTCKO-MoHrojibCKon) KOMnjieKCHOH 6 hojio- 
raHecKOH 3Kcne,HHUHH // ApH^Hbie 3KocncTeMbi. T. 10. Ns 24—25. C. 8—12. (Cobmcct- 
ho c /J. C. riaBjioBbiM, O. IIIarflapcypsH, H. Yji3HHxyrar). 

Po j\ Potentilla L. // Atlas Florae Europaeae. Vol. 13. Yammala, Finland. C. 163— 
170. 

Onopa [Pocchh] // Eojibinaa PoccHHCKaa 3HUHKJione,HHH. Tom «Pocchh». M. 
C. 84—88. 

OjiopncTHHecKoe paiioHHpoBaHHe [Pocchh]. KapTa. M. 1 : 45 000 000. TaM >Ke. 
C. 85. 

Additions to the flora of the Khentej, Mongolia, 2 // Wildenowia, 2004. T. 34. (With 
Ch. Dulamsuren, N. Tzvelev, M. Hauck, M. Muehlenberg). 

2005. AjieKcen KoHCTaHTHHOBHH Ckbopuob (k 85-jicthio co po>K,neHHH) // Eot. 
TKypn. T. 90. No 1. C. 125—137. (Cobmcctho c IO. K. BHHorpaflOBOH, A. T. KyKJiHHOH, 
M. r. riHMeHOBblM H Ap.)* 

Ba^HM HHKOJiaeBHH IlaBjioB (k 75-jicthio co ahh po>K,neHHH) // TaM tkq. C. 119 — 125. 
(CoBMecTHo c H. A. Ty6aHOBbiM, B. C. Hobhkobbim). 

BejiHKan cejieKijHH 3apn uejioBeuecTBa (3THo6oTaHHHecKHe otio ru). EapHayji: 
A3Eyxa. 128 c. 

Bna^HCJiaB HBaHOBnu BacHJieBHU (k 70-jieraio co rwl poayjeHHH) // Eot. xcypH. T. 90. 
No 10. C. 1613—1623. (Cobmcctho c B. C. HnaTOBbiM, O. H. CyMHHOH, T. K. IOpkob- 
ckoh). 

reorpa(j)Hfl h <|>HTOijeHOJiorHH Ulmus macrocarpa Hance ( Ulmaceae ) // TaM tkq. N® 7. 
C. 969—998. 

KycTapHHKOBbie coo6mecTBa h hx pojib b cyKueccnoHHbix npoijeccax b jiecocren- 
hoh 30He Mohtojihh // TaM ace. N® 4. C. 481—508. (Cobmcctho c H. H. Cjicmhcbbim, 
n. /(. TyHHHbiM, C. H. Ea^ca). 

Preface. A unique book for world horticulture // Tatyana Shulkina. Ornamental plants 
from Russia and adjacent states of the former Soviet Union. Rostok; St. Petersburg. 
C. 8—10. 

O HexoTopbix MajioH3BecTHbix BH,nax po,na Pedicularis (Scrophulariaceae ) H3 Poc¬ 
chh, Ka3axcTaHa, KnprH3 HH h KHTan // Eot. >KypH. T. 90. N° 6. C. 896 — 910. 

HoBbie AaHHbie no <j)Jiope cocynncTbix pacTeHHH Mohtojihh h nepcneKTHBbi .najib- 
HenniHx HccjiejtoBaHHH // Skochctcmbi Mohtojihh h npnrpaHHHHbix TeppHTopnii co- 
ceAHHX CTpaH: npnpoAHbie pecypcbi, 6nopa3Hoo6pa3He h okojiothhcckhc nepcneKTHBbi. 
Tp. MoK^yiiap. koh<J). YjiaH-EaTop (Mohtojihh), 5—9 ceHTnOpn 2005 r. YjiaH-EaTop: 
EeM6H-caH. 2005. C. 104—106. (Cobmcctho c H. Yji3HHxyrar). 

CraHOBJieHHe, ocHOBHbie pe3yjibTaTbi h nepcneKTHBbi cobmccthoh Pocchhcko-Moh- 
TOJIbCKOH KOMnjieKCHOH 6HOJIOTHHCCKOH 3KCne,HHUHH PAH H AHM // SKOCHCTeMbI Moh- 
tojihh h npnrpaHHHHbix TeppHTopnii coceflHHX CTpaH: npnpoflHbie pecypcbi, 6nopa3HO- 
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o6pa3He h 3 KOJiorHHecKHe nepcneKTHBbi / TaM me. C. 462—471. (Cobmcctho c H. Yji- 
3HHxyTar, J\. C. riaBJiOBbiM, O. MarvjapcypeH). 

HtotH (J)J 10 pHCTHHeCKHX H TaKCOHOMHHeCKHX HCCJieflOBaHHH B MOHrOJIHH 3 a no- 
cjieflHHe 35 JieT // Hobocth MoHrojiHH. N° 35, 2 ceHT 5 i 6 pfl 2005 r. H 3 ,h-bo AreHTCTBa 
M0HIJAM3. C. 5. (Cobmcctho c H. A. ry 6 aHOBbiM, H. CaHnnp, 3. TaH 6 ojm). 

HoBaa 4>Jiopa AjiTaa (3a,naHH h KomjemjHji hoboh (JmopHCTHnecKOH cbo^kh) // Ojio- 
pa AjiTan. Tom 1. njiayHOBH^Hbie, xBomeBHflHbie, nanopoTHHKOBHflHbie. BapHayji: 
Ifefl-Bo «A 3 ByKa». C. 7—9. 

KoHijeimHfl BH^a h oTpa^ceHHe aHflOJioniHecKOH cHTyaijHH // TaM >Ke. C. 9—22. 

KpaTKHH OHepK npHpOAHBIX yCJIOBHH H paCTHTeJlbHOrO nOKpOBa AjlTaHCKOH ropHOH 
cTpaHbi. ripHpoAHbie ycjioBHfl. PacTHTejibHbiH noKpoB (ocHOBHbie nepTbi). Ba>KHeHiime 
oco 6 eHHocTH 4>Jiopbi. Tnnbi pacraTejibHocra. Tnnbi pacraTejibHOCTH (<j)jiopoijeHOTH- 
nbi) AjiTancKOH ropHOH CTpaHbi // TaM me. C. 22 — 54. 

New flora of Altai // TaM >Ke. C. 55—97. 

riojiHTOMHHecKHH kjiioh // TaM me. C. 98—103. 

Kjik)h rjw onpeflejieHHH ceMencTB oT^ejia rojioceMeHHbie // TaM me. C. 105. 

Kjiioh rjul onpe,nejieHHH ccmchctb oxnejia ijBeTKOBbie // TaM me. C. 105—123. 

OjiopHCTHHecKHe pa6oTbi b Pocchh Ha py6e>Ke XX — XXI bckob h nepcneKTHBbi ho¬ 
boh «Ojiopbi Pocchh» // H3yneHHe 4>Jiopbi Boctohhoh EBponw: aocth^cchhh h nepcneK¬ 
THBbi. Te3. aokji. MoKflywap. koh<J). CII6. 23—28 Man 2005 r. M.; CTI6. C. 36 — 39. 

2006. EoTaHHnecKHe ca^bi h ^eH^pojiorHnecKHe napKH bmchihx yne6Hbix 3aBe,ne- 
hhh // HORTUS BOTANICUS / Me^flyHapoflHbiH >*cypHaji 6oTaHHnecKHx ca,noB. Ns 3. 
C. 5 — 27. (CoBMecTHO c H. H. AH^peeBbiM, M. H. Eep, A. A. EropoBbiM h ap.). 

EoTaHHHecKaa reorpa<j)H5i // Eojibinaa PoccHHCKan 3mjHKJione,nH5L T. 4. C. 89—90. 

EypanHHKOBbie // TaM me. C. 352—353. 

BopcHHKOBbie // Eojibinaa PoccHHCKaa 3mjHKJione,HH5L T. 5. C. 732. 

BopcHHKa // TaM me. 

BocKOBHHija // TaM me. T. 6. C. 734. 

BbioHKOBbie // TaM me. C. 190. 

BbioHOK // TaM me. 

BwcoKOTpaBbe // TaM me. C. 141. 

TepaHHeBbie // TaM me. C. 666. 

Tep6apHH // TaM me. C. 670—671. 

MaTepnajibi k aHajiH3y (Jmopbi KaBKa3a. O HexoTopbix oco6eHHOcTnx cocTaBa <j)jio- 
pbi KaBKa3a h hx 3 HaneHHH jjjiz noHHMaHHH hctophh 4>jiopbi 3 toh CTpaHbi // Eot. rnypn. 
T. 91.Xo5. C. 649—673. 

K HCTOpHH 6oTaHHKH B Ka3aHCKOM yHHBepCHTeTe: C. H. Kop^CHHCKHH // Bonpocbi 
o6men 6oTaHHKH: TpaflHijHH h nepcneKTHBbi (MaTep. Memjxynap. Hayn. KOH<j)epeHijHH, 
nocB^m. 200-jieTHio Ka3aHCKOH 6 ot. niKOJibi). Ka3aHb. H. 1. C. 23—25. 

riaMHTH Ceprea CepreeBHna HKOHHHKOBa (1931 — 2005) // Eot. >KypH. T. 91. Ns 8. 
C. 1427 — 1429. (CoBMecTHO c H. EL JIhtbhhoboh, O. B. HepHeBOH, H. H. IljBejieBbiM). 

Po 3 oitBeTHbie (Rosaceae). BapHayji: AjrraiiCKHe crpaHHijbi. 100 c. 

OjiopHCTHHecKHe HaxoAKH Ha AjiTae // Bot. mypn. T. 91. Ns 21. C. 1915—1919. 
(CoBMecTHO c /(. A. TepMaHOM, C. B. Cmhphobbim, He h Bchjih h ,np.)- 

2007. Teo 6 oTaHHKa h 4>HToreorpa(|)HH: c(|)epa B3aHMOjteHCTBHH h npo 6 jieMbi pa3BH- 
thh // AKTyajibHbie npo 6 jieMbi reo 6 oTaHHKH. 3 -h BcepoccnncKaa mKOJia-KOH<j)epeHijHfl. 
JleKUHH. rieTpo3aBOACK. C. 8—21. 

TojiaHTapKTHnecKoe 4)jiopHCTHHecKoe uapcTBo // Eojibuiaa PoccHHCKaa SHumoione- 
m*. T. 7. C. 666. 

TojiapKTHHecKoe (JmopHCTHnecKoe uapcTBo // TaM me. C. 303 — 305. 
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rpeHHiiiHbie // TaM ace. 

KapTa «IIoOTapcTBa h o6jiacra ronapKTHHecKoro ijapcTBa» // TaM ace. C. 735. 
HjunocTpHpoBaHHHH onpeAejiHTejib pacTeHHH IlepMCKoro Kpaa. IlepMb: KHHacHbiH 
MHp. 743 C. (COBMeCTHO C C. A. OBeCHOBbIM, E. T. E(J)HMHK H Ap.)* 

IlpoeKT «d>jiopa Pocchh» (Pocchhckoh OeAepauHH) [C Ka^Apw npe3HAHyMa PAH] // 
BecTHHK Pocchhckoh aKa/jeMHH HayK. T. 77. Jfs 1. C. 22 — 26. 

Pe^KHe BHflbi cocyAHCTbix pacTeHHH xpe6Ta MajibiH EauxaH (TypKMeHHCTaH) // 
Hot. acypH. T. 92. M? 8. C. 1244—1254. (Cobmcctho c #ac. Kyp6aHOBbiM). 

KHHrH, H3flAHHbIE nOfl PEflAKL(HEH P. B. KAMEJIHHA 

Ty6aHOB H. A., Ear^acapoBa T. B., EajiaHAHHa T. n. HaynHoe HacjieAHe BbiAaio- 
mnxca pyccKHX (Jjjiophctob T. C. KapejiHHa h H. n. KnpHJiOBa. M., 1998. 95 c. 

KpacHaa KHHra AjiTancKoro Kpaa. 1. PeAKHe h HaxoAamHeca noA yrp030H Hcne3Ho- 
BeHHa BHAM pacTeHHH. EapHayji: H3 a-bo ATY, 1998. 305 c. 

HaBpy3iuoeB #., Mhp3o6ckobM. BaacHenume jiexapcTBeHHbie pacTeHHx Ea^ax- 
ma H a. 016.: EHH PAH, 1998. 157 c. 

HaBpy3inoeB J\. KoHcneKT c^jiopbi 6acce0Ha peKH EapTaHr (3anaAHbiH naMHp). 
016.: HecTop, 1998. 128 c. 

CocyAHCTbie pacTeHHa // npo6jieMbi 6oTaHHKH Ha py6eace XX—XXI bckob. Te3. 
AOKJi. II (X) c*be3Aa PEO. Cn6., 1998. T. 2. C. 145—265. 

A6AyjiHHa C. A. Ciihcok cocyAHcrax pacTeHHH Ka3axcTaH. AjiMaTbi, 1999. 187 c. 
IIlMaKOB A. H. OnpeAejiHTejib nanopOTHHKOB Pocchh. EapHayji: H3 a-bo AjrraHCKO- 
ro TY. 1999. 108 c. 

^KOBjieB T. n., HejiOM6HTbKO B. A. EoTaHHKa. YhcOhhk ajm By30B. Cn6. Cneu- 
JIht.: Hsa-bo CIIX(DA, 2001. 680 c. 

Hhmchob M. T., Kjhohkob E. B. 3oHTHHHbie ( Umbelliferae ) Khpitohh. M.: H3a-bo 
KMK, 2002. 288 c. 

PacTeHHH OTKpbiToro rpyrna EoTaHHnecKoro caAa EoTaHHnecKoro HHCTHTyra 
jim. B. JI. KoMapoBa. Kojuickijhh, 3kciio3huhh. KojuieKTHB aBTopoB. Cn6.: H3a-bo 
000 Poctok. 2002. 256 c. 48 c ub. hjui. 

HaAMjiAbiH yji3HHxyrar. Eo6oBbie MoHrojiHH (TaKcoHOMJia, oKOJioraa, reorpa^HH, 
(^HJioreHHa h xo3aiicTBeHHoe 3HaneHHe). YaaHOaaTap, 2003. 588 c. 

Ojiopa Ajrraa. Tom 1. IXnayHOBHAHbie, xBomeBHAHbie, nanopoTHHKOBHAHbie. Eap¬ 
Hayji: H3 A-bo «A3 EyKa». 2005. 340 c. 

Eojibinaa PoccHHCKaa OHUHKJioneAJW. M. Tt. 1, 2, 3 (2005). T. 4 (2006). (HaynHbiH 

KOHCyjIbTaHT). 

Eojibiiiaa PoccHHCKaa OHUHKJioneAHa. M. Tt. 5,6. 2006, Tt. 7,8,9,10.2007. (HjieH 
HayHHO-peAaicijHOHHoro coBeTa). 

CnHCOK YHEHHKOB P. B. KAMEJIHHA 

AcnnpaHTbi h concKaTejiH, 3amHTHBHiHe AHccepTaunn KaHAHAaTa OnojiorHHecKHX 

HayK noA pyKOBOACTBOM P. B. KaMejiHHa 

1. MaxMeAOB AKpaM M. «Poa Salvia L. bo (Jmope CpeAHeii A3 hh h Ka3axcTaHa». 
Y36eKHCTaH. 

2. IIIjuiOBa CBeTJiaHa HBaHOBHa. «Ojiopa KyHrypcKoii jiecocTenH». (Cobmcctho c 
A. H. noHOMapeBbiM). (Pocchh). 

3. JlyHeBa Harajiba HmcojiaeBHa. «AjiMHa bo 4>Jiope CCCP». (Pocchh). 

4. CaraTejiHH AHHa ApTamecoBHa. «Ojiopa h pacraTejibHOCTb Merpn» (Hayn. kohc. 

3. L(. Ta6pH3JiHH). (ApMeHHa). 
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5. Obcchob Cepren ArieKcaHApoBHH. «Ojiopa XBOHHO-niHpoKOJiHCTBeHHOH noA30- 
Hbl IlepMCKOH o6jiacra». (Poccna). 

6. rejibAHxaHOB AMaH MyxaMeAOBHH. «3oHTHHHbie TypKMeHHn». (TypK¬ 
MeHHa). 

7. CeprneHKo JIioAMnaa AneKcaHApoBHa. «Ojiopa h pacraTejibHOCTb npHMopcKHx 
TeppHTOpHH HyKOTKH» (Hayn. KOHC. B. A. HDpueB). (Poccna). 

8. MnxanjiOBa MapHHa AHTOHOBHa. «Poa Corydalis bo (jwope CCCP». (Poccna). 

9. PaeHKO Jlapnca MHxafijioBHa. «EypaHHHKOBbie TypKMeHHH». (Poccna). 

10. TaraeB H6paniM YcaHOBHH. «Poa Scorzonera b CpeAHen A3hh h Ka3axcTaHe». 
(y36eKHCTaH). 

11. XacaHOB OypicaT YpyH6aeBHH. «Kcepo(j>HJibHaa ApeBecHaa h KyciapHHKOBaa 
pacTHTejibHOCTb xpe6Ta KyrHTaHr». (Y36eKHCTaH). 

12. TopGyHOBa Hejuia BacHJibeBHa. «Poam Caragana h Calophaca bo (jwope Knp- 
TH3HH». (KHprH3Ha). 

13. ApHayTOBa EaeHa BjiaAHMnpoBHa. «raMeTo<J>HTbi nanoporanKOB cjwopbi CCCP». 
(Poccna). 

14. UlapHnoBa Bynax A6AypaxMaHOBHa. «CeM. Valerianaceae bo (jwope Ta/pKH- 
KHCTaHa». (TaAMCHKHCTaH). 

15. XajiHMOB AO^ypacya Coxh 6. «PacTHTejibHocTb KJiKweBoro ynacTKa xpe6Ta 
Xo3paTHuio (IlpHAapBa3be, TaA 2 KHKHCTaH)». (Ta^acHKHCTaH). 

16. CaHAOB MypoA C. ^HKopacTymne nHmeBbie pacTeHHa IJeHTpajibHoro Ta^acn- 
KHCTaHa». (Ta^acHKHCTaH). 

17. ByAaHueB AHApen JIbBOBHH «Poa Dracocephalum bo (jwope CCCP». (Poc- 
cna). 

18. TopejioBa Tancba TpHropbeBHa. «d>Jiopa h pacraTejibHOCTb EaAXbi3CKoro rocy- 
AapcTBeHHoro 3anoBeAHHKa». (TypKMeHHa). 

19. ATaxaHOB XacaHajiH. «BarpaHHHKH ((jjopMauna Cercis grifflthii) b TaA>KHKH- 
cTaHe». (TaAacHKHCTaH). 

20. XajiHJiOB Hjibrap X. «MoHorpa(j>Ha poAa Crambe». (A3ep6anAacaH). 

21. JIa3bKOB Teopran AHarojibeBHH. «CeMencTBO rB03AHHHbix bo (jwope KHpra- 
3HH». (KHprH3Ha). 

22. CencyMc ApHHc TyHapoBHH. «IIoapoa Melanocrommyum poR& Allium» (3amn- 
meHa kslk AOKTopcKaa). (JIaTBHa). 

23. Ko3bMHHbix TaTbaHa BjiaAHMnpoBHa. «<I>jiopa noA30Hbi kmkhoh Tanra IlepM- 
ckoh o6aacra». (Poccna). 

24. Khkoa3c AaBHA reopraeBHH. «Ojiopa h pacraTejibHOCTb 3anoBeAHbix TeppHTO- 
pHH KOJIXHAbI». (rpy3Ha). 

25. EjiJibi6aeB Aninp. «Oaopa nycTbiHH CyHAyKJin». (TypKMeHHa). 

26. BajiaMaTOBa CaAHHncco. «#HKopacTymHe 6o6oBbie CeBepHoro Ta^acHKHCTaHa 
h nepcneKTHBbi hx Hcnojib30BaHHa b KopMonpon3BOACTBe» (HayH. kohc. A. A. Ma^a- 
MHHOB). (TaA^CHKHCTaH). 

27. JleBHHeB Hropb TepMaHOBHH. «Poa Gagea L. bo (jwope 3anaAHoro TaHb-IIIa- 
Ha». (Poccna). 

28. TojiaKOB riaBeji BjiaAHMnpoBHH. «Ojiopa OjieKMHHCKoro 3anoBeAHHKa (lOacHaa 
ilKyTHa)». (Poccna). 

29. rjia3KOBa EjieHa AaeKcaHApoBHa. «Ojiopa octpobob boctohhoh nacra Ohhcko- 
ro 3ajiHBa: cocTaB, aHajiH3». (Poccna). 

30. iHaTiOK EjieHa rieTpoBHa. «Ojiopa CpeAHen KapejiHH». CTI6., 1999. (Poccna). 

31. CoaoBbeB AHApen AHaTOJibeBHH. «JlK)THKOBbie AjrrancKon ropHon cTpaHbi n 
nx oxpaHa». (Poccna). 
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32. ^bHHeHKo Cepren AHaTOJibeBHH. «Ojiopa njiocicoropbH Ykok h ee oxpaHa». 
(Pocchh). 

33. 5Kyic AjieKcaHAp BajieHTHHOBHH. «CrpaTenifl iiobhjihk ( Cuscuta L.) bo B3aHMO- 
OTHOHieHHHX C X03HeBaMH». (Pocchh). 

34. Cmhphob Cepren BjiaAHMHpoBHH. (Pocchh). 

35. AceeBa JIwAMHJia AHaTOJibeBHa. «063op bhaob po,na Veronica L. (Scrophularia- 
ceae ) Pocchh». (Pocchh). 

36. KypGaTOBa JIioOoBb EBreHbeBHa. «JlHCT 0 CTe 6 ejibHbie mxh JleHHHrpaACKOH 06 - 
jiacTH». (Pocchh). 

37. KpacoBcxan JIiOAMHJia CTenaHOBHa. «Poa Rubus L. ( Rosaceae Adans.) Boctoh- 
hoh EBponbi h KaBKa 3 a». (Pocchh). 

38. CrenaHOBa AHHa BaneHTHHOBHa. « 3 aK 0 H 0 MepH 0 CTH cTpoeHHH btophhhoh kch- 
jieMbi MHorojieTHHX no 6 eroB TpaBHHHCTbix pacTeHHH Ha npHMepe poAa Potentilla L.». 
(Pocchh). 

39. Eejioyc Bhktop HnKOJiaeBHH. «Bham Astragalus L. h hx pojib b pacraTejib- 
hom noKpoBe npe,HKaBKa3bH». (Pocchh). 

40. AneKceeBa HHHa EopwcoBHa. «Bham poRalris L. bo (Jmope Pocchh. ripo 6 jieMbi 
oxpaHbi b npHpoAe h HHTpoAy kahh». (Pocchh). 

41.,IJopoHHHa AHHa lOpbeBHa. «Ojiopa Kapejibcxoro nepemeiiKa (JleHHHrpaA- 
cican o 6 ji.) h ee aHajiH 3 ». (Pocchh). 

42. CoKOJioBalipHHareoprHeBHa. «CHHaHTponHaH <j)jiopa ropoAa ricKOBa». (Pocchh). 

43. riapaxHHa EjieHa AjieKcaHApoBHa. «,Z(epeBbH h KycTapHHKH Opjiobckoh o 6 jiac- 
th: AHKopacTymne h HHTpoAyiJHpoBaHHbie». (Pocchh). 

CTIHCOK EOTAHHKOB, 3AIHHTHBUIHX AHCCEPTAUHH AOKTOPA EHOJIOrHHECKHX HAYK 
nPH HAYHHOM KOHCYJ1ETAHCTBE P. B. KAMEJ1HHA 

1. MaxMeAOB AxpaM M. «ry 6 oijBeTHbie CpeAHeii A3hh h Ka 3 axcraHa». (Y 36 eKHCTaH). 

2. Kyp 6 aHOB /JncyMaMypaA. «Ojiopa CeBepo-3anaAHoro KoneTAara h npHjieraio- 
IAHX HH3KOrOpHH». (TypKMeHHH). 

3. LLIep 6 aeB Ea 3 ap 6 an. «Ojiopa KapaKajinaKHCTaHa». (Y 36 eKHCTaH). 

4. rejibAHxaHOB AMaHrbuibiH M. «Ojiopa KapaKyMOB». (TypKMeHHH). 

5. ripaTOB YKTaM n. «MapeBbie CpeAHeii A3hh h Ka 3 axcTaHa». (Y 36 eKHCTaH). 

6 . EyAaHAeB AHApen JIebobhh. «Tpn 6 a Nepetae ceM. Labiatae». (Pocchh). 

7. HaBpy3moeB /JaByAino. «Ojiopa h pacraTejibHocTb Oacceima p. EapTaHr». (TaA- 
HCHKHCTaH). 

8. XyAOH 6 epAHeB TaHrpn6epAH X. «ry6oijBeTHbie b pacTHTejibHOM nonpoBe Oep- 
raHCKOH AOJIHHbI» (COBM. C H. K. 3aKHpOBbIM). (Y36eKHCTaH). 

9. Obcchob Cepren AjieiccaHApoBHH. «Ojiopa riepMCKoii o 6 jiacra h ee aHajiH 3 ». 
(Pocchh). 

10. HBaHOB AjieKcaHAp JIbbobkh. «Ojiopa ripeAKaBKa 3 bH h ee aHajiH 3 ». (Pocchh). 

11.3He6HHiHHH TaHOojiA. «Ojiopa CeBepHOH Mohfojihh (cHCTeMaraKa, 3 kojio- 
THH, reOrpa(|)HH, HCTOpHH pa3BHTHH H X03HHCTBeHH0e 3HaHeHHe)». (MOHrOJIHH). 

12. IllMaKOB AjieKcaHAp HBaHOBHH. «rianopoTHHKH Pocchh». (Pocchh). 

13. EaKTameBa HaAe>KAa MaijaicoBHa. «Ojiopa KajiMbiKHH, h ee aHajiH3 h ocHOBHbie 
HepTbl <J)OpMHpOBaHHH». (POCCHH). 

14. EapaHOBa Ojibra TepMaHOBHa. «Ojiopa BnTCKO-KaMCKoro MOKAypenbH h ee 
HCTopHH». (Pocchh). 

15. JIa 3 bKOB TeoprHH AHaTOJibeBHH. «Poa Silene L. ( Caryophyllaceae ) bo <j)Jiope 
EBpa3HH (cHCTeMaraKa, pacnpocTpaHeHHe, hctophh)». (KnprH 3 HH). 
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16. /JapHHMaa IIIarnapbiH. «AcTpoBbie (Asteraceae Dumort.) Mohtojihh (cHCTeMa- 

THHeCKHH COCTaB, 3KOJIOTHH, TeOipa^HH, HCTOpHH pa3BHTHH H X03flHCTBeHH0e 3Hane- 
HHe)». (MOHTOJIHH). r 

17. ,IJap6aeBa TajimeH EceHOMaHOBHa. xOjiopa MejioBbix B03BbimeHH0CTeii CeBe- 
po-3ananHoro Ka3axcTaHa». (Ka3axcTaH). 

18. HayMeHKo HHKOJiaii HBaHOBHH. «Ojiopa lO^cHoro 3aypajibH». (Pocchh). 

19. YjibiKnaHHHH EexeT. «Ojiopa h pacraTejibHocTb MoHrojibcxoro AjiTan». (Moh- 
tojihh). 

20. ,0,opo<j)eeB BjianHMHp HBaHOBHH. «KpecTOijBeTHbie (Cruciferae Juss.) EBponen- 
ckoh Pocchh h CeBepHoro KaBKa3a». (Pocchh). 

21. Ka 3 amjeBa TaMapa HBaHOBHa. «,ZjHHaMHKa h nponyKTHBHocTb 30HajibHbix pac- 
THTejibHbix coo6mecTB To6hhckoh HacTH MoHrojiHH». (Pocchh), 


OCHOBHblE 3KCnEflHUHOHHbIE MAPUIPYIbl P. B. KAMEJ1HHA 
B 1998—2007 rr. 


1998. 

24.06 — 5.08. SKcnenmjHH no 3ananHOMy AjiTaio (TnrHpeijKHH h EamejiaKCKHH xpe6- 
tm) h K)ro-BocTOHHOMy AjiTaio (nnocKoropbe Ykok) EapHayji — KajiMaHKa —Ajichck— 
c. HoBOKajiMaHKa—3MeHHoropcK—r. PeBHioxa—nojinna p. Maji. Eejian—BepxHee Te- 
neHHe p. Eejian —nojiHHa p. JlyroB&H — noc. AHnpeeBCKHH — noc. YcTb-HoHbim —Thth- 
peKCKHH xp.—noc. ilpoBCKoe—c. Mapajinxa—c. YcTb-riHXTOBKa—YcTb-KajiMaHKa— 
EapHayji—CpocTKH—nojiHHa p. Hy h— nojiHHa p. TapxaTa—BepxoBbe p. /J>KyMajia— 
njiocK. Ykok— nojiHHa p. Axajiaxa — nepeBaji Tenjibiii Kjiioh— BepxoBbe p. cyMa- 
Jia—noJiHHa p. TapxaTa—Kom-Aran—HeraH-Y3yH—noJiHHa p. Hyn—EapHayji. 

1999. 

16.06 — 30.06. 3Kcne,nHijHfl no 3ananHOMy Ajrraio (KojibiBaHCKHH xpe 6 eT, BepxHee 
TeneHMe p. Eejian) EapHayji—nojiHHa p. Hapbim 6 jih 3 KajiMbiijKHx Mbicob— r. Chhio- 
xa—3MeHHoropcK—EapaHOBKa—r. PeBHioxa—c. BepxajienKa—nojiHHa p. Tjiy 6 oKaH— 
BepxHee TeneHne p. Eejian—AHnpeeBCKHH—HnHeTa—EapHayji. 

2000. 

23.06 — 3.08. SKcneflHijHH no 3ananHOMy AjiTaio h lOro-BocTOHHOMy AjiTaio Eap¬ 
Hayji—KypbH—c. IIlHnyHHxa—nojiHHa p. Tjiy6oKOH—BepxHee TeneHne p. Eejian—c. Th- 
rapeK—THrapeKCKHH xp.—noc. ilpoBCKoe—c. Mapajinxa—c. YcTb-riHXTOBKa—noJiHHa 
p. Mapajinxa—c. CjiKWiHKa—nojiHHa p. CmonaHKa—c. Othh—E apHayji—E hhck—Ak- 
Tam—Koin-Aran—BepxoBbe p. lOcTbin—c. Koxopn—c. AxTaji—nojiHHa p. Eop-Eypra- 
3bi—HyncKan cTenb—noJiHHa p. YjiaHnpbiK—noJiHHa p. TapxaTa—BepxoBbe p. ,ZJ>Ky- 
Majia—njiocK. Ykok—T aBbiH-Eorno-Yjia —hctokh p. EyxTapMa—nepeBaji Tenjibiii 
Kjiioh—B epx. p. flncyMajia—nojiHHa p. TapxaTa—Kom-Aran—HeraH-Y3yH—nojiHHa 
p. Hyn—EapHayji. 

2001. 

22.07 — 9.08. SKcneflHUHH no 3ananHOH Mohtojihh (EapHayji —Ehhck— AKTam — 
Kom-Aran—TamaHTa—U,araH-Hyp—EaHH-YjibniH—Carcan—noJiHHa p. Ko6.no—U,eH- 
reji — p. MoroHTbiH-ToJi — 03 . XoTOH-Hyp — p. L^araH-Yc — xp. MoHrojibCKHH AjiTan — 
nepeBaji AparapnaT-^aGa—EaHH-YjibniH—YuaH-Xyc—Onryp—Bepx. p. L^araH-Toji— 
nojiHHa p. Hx-OHrypHHH-Toji—noJiHHa p. Eop-EypracHbi—L(araH-Hyp—nojiHHa 
p. YjiaHnpbiK—Kom-Aran—HeraH-Y3yH—nojiHHa p. ^yn—EapHayji. 

2004. 

19.08 — 3 KcnenHijHH no 3ananHOMy AjiTaio EapHayji—c. CojiOHeniHoe—c. Yctb- 
KaH—noJiHHa p. KyMHp—YcTb-KaH—nojiHHa p. Hapbirn—c. Kaparan—KaparancKHH 
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nepeBaji—BepxoBte p. XanayH—KaparaHCKHH nepeBaji—AOJiHHa p. Koxcy—YcTb-KaH— 
c. KoproH—c. CeHTejieK—HapbimcKoe—BapHayji). 

2005. 

CeBepo-BocTOHHafl MoHrojimi, orpaHHHeHHaa c ceBepa pocchhckoh rpaHHijeH, 
c iora — p. Ohoh. MapmpyT H3 YjiaH-BaTopa npojieraji nepe3 YH^ap-XaH, EaHH-AApa- 
ra, HopoBjiHH, /Ja/iaji, p. EajibjpKHH-Toji, jieBo6epe)Kbe p. Ohoh, xp. 3p3H-/(a6a, Ho- 
Pobjihh, BaHH-Yyji, EaHH-Aflpara, Xohthh h 3aicaHHHBajicfl b YnaH-EaTope. MapmpyT 
6biji Hanar 14 h 3aKOHneH 31 aBrycTa. 

2006. 

CeBepHaa nacTb MoHrojiHH. riepBMH Mapmpyr HanaT 18 hiojih h 3 aKOHneH 7 aBry- 
CTa, oh oxBaraji panoHM, pacnojio^ceHHbie 3ana,AHee r. Cyxa-EaTop no p. ,0,33JiT3p b co- 
cTaBe 2 3Kcne,HHUHOHHbix ManiHH. Mapmpyr H3 YjiaH-BaTopa npojieraji nepe3 HH30BbH 
p. Epo-Toji (6jih3 ropbi XaHa-Hyjiyr-Yjia), p. CeneHra, L(araH-Hyp-CoMOH, Tyimir-Co- 
moh Ha p. ,H33JiTepHHH-roji (5Kejrrypa), ot panoHa Xymy-06o ao 3acTaBbi Xyn>KHpT 
(Ha npaBOM 6epery p. XyA>KHpTHHH-roji), nepeBaji HaM-,0,a6a, p. CeneHra, L(araH-Hyp- 
Comoh, npaBo6epe>Kbe penKH Ap-LLIypoHraHH-roji, XjniraHaT, 3p,A3H3T, OpxoH-Co- 
moh, AOJiHHy p. OpxoH Bbime coMOHa, jieBo6epe>Kbe p. EanH-roji b hh^chcm TeneHHH h 
YjiaH-EaTop. Btopoh MapmpyT npoxo^Hji c 9 no 19 aBrycTa n npoxoAHJi ot YnaH-EaTO- 
pa k YH^op-XaHy, ropaM Xyrar-Yjia (b 75 km ceBepHee YH^ap-XaHa), noHMe p. Ke- 
pyjieH Bbime YH^ap-XaHa, flojiHHe p. L(3hx3phhh-Foji 6jih3 ropbi /JyraH-TJaji, 7(3Jirap- 
xaH-CoMOH, rope TyMCTHH, noHMe p. KepyjieH b panoHe MocTa (Ha flopore na EaraHyp), 
nepeBajiy AK-/Ja6a, k p. rajiyraHH-Toji, EaraHyp, .aojihhc p. TorocTbiHH-Toji (cyxon) 
HH^ce cTaporo coMOHa 3p,A3He n k YnaH-EaTopy. 

2007. 

CeBepo-3ana,nHafl nacTb MoHrojinn, orpaHHHeHHaa c 3ana.ua 03. Xy6cyryji, c boc- 
Toxa n ceBepa — rpaHHijaMH Pocchh. Ha caMOM flene MapmpyT HCCjieflOBaHHfl 6biJi hm 
HanaT ot Knn TamaHTa (rpaHHija Pocchh h Mohtojihh); 3 aTeM nepe3 Eyx3H-Myp3H, 
YjiaHroM, BapyH-TypyH, Eajm-Yjia, IJaraH-Yjia, MypaH, TapjmaH, L(araH-Xyp3, L(a- 
raH-Yp, XaTraji, MypaH, XyTar, ByjiraH, EaiimHH, J\3slmslu flo YjiaH-BaTopa. 3aTeM H3 
YjiaH-BaTopa k»khoh .Aoporoii oTpafl OTnpaBHjicn k Knn TamaHTa. nyTemecTBHe .ajih- 
jiocb okojio 2 Mec. 


YAK 92(47+57): 58 


Bot. HcypH., 2008 r., t. 93, .Ns 8 


© E. H. ^eMbHHOBa,' P. B. KaMejiHH 2 

IIAMHTH AHATOJIHH HHKOJIAEBHHA IIOHOMAPEBA 

(1906—1978) 

E. I. DEMYANOVA, R. V. KAMEL IN. ANATOLIY NIKOLAEVICH PONOMAREV 
(1906—1978): IN MEMORIAM 

1 llepMCKHH rocyaapcTBeHHbiH neaarorHHecKHH yHHBepCHTeT 
2 BOTaHHHeCKHH HHCTHTyT HM. B. JI. KoMapoBa PAH 
197376 C.-neTep6ypr, yn. npo<j). nonoBa, 2 
nocTynHJia 23.01.2008 

AHaTOJiHH HHKOJiaeBHH noHOMapeB poAHJica 23 AeKa6pa 1906 r. b a. EoapKa Hp6nT- 
cKoro ye3^a nepMCKofi ry6epHHH b ceMbe mpncrra h ne^arora. Ero aca 6bm cbhiuchhhkom. 

B 1925 r. oh nocTynHJi b nepMCKHH rocyAapcTBeHHbiH yHHBepCHTeT Ha ecTecTBeH- 
Hoe OTAejieHHe neAarorHnecKoro c^aKyjibTeTa, KOTopbiH 3aKOHHHJi b 1929 r. B CTyaeH- 
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necKHe roRbi oh pa6oTaji npenapaTopoM b 6oTaHHHecKOH jia6opaTopHH A. Ca6HHH- 
Ha, o kotopom Ha bck) »CH3Hb coxpaHHJi caMbie Tenjibie BOcnoMHHaHM. 3,necb hm 6biJia 
BbinojiHeHa, ony6jiHKOBaHa h 3amHmeHa AHnjioMHaa pa6oTa «KopHeBbie chctcmbi cTen- 
HOH JIK)UepHBI B pa3JIHHHBIX 3KOJIOrHHeCKHX yCJIOBHHX». 

Ilocjie oKOHHaHH* yHHBepcHTeTa A. H. pa6oTaji reo6oTaHHKOM b 3eMJieycTpoH- 
TejibHbix 3KcneAHUHHx b 3ana,nHOH Ch6hph h 3anaAHOM npnypajibe, npenoAaBaji b 
Y pajibCKOM o6jiacTHOM TexHHKyMe 3eMJieycTpoHTejibCTBa h MejiHopaijHH (r. Tiomchb). 
C 1933 r. oh Hanaji ne^arorMHecKyio AeaTejibHOCTb b Mcahijhhckom h ne^aroraHecKOM 
HHCTHTyTax r. riepMH. B nocjieAHeM oh nmaji reorpa<j)Hio pacTeHHH rjw CTynenroB h 
acnHpaHTOB Ka<j)e,npbi <j)H3HHecKOH reorpa<j)HH. EfapajuiejibHO b 3th tkc toru no npHrJia- 
rneHHK) TioMeHCKoro neAaroniHecicoro HHcmryTa oh HHTaji JieKijHH no aHaTOMHH h ch- 
CTeMaTHKe pacTeHHH. Hanmia h c 1936 r. h ro KOHija >KH3HH ero neAarorHHecKaa h Hayn- 
HaH ACHTeJIBHOCTb Hepa3pbiBHO CBH3aHa C ElepMCKHM yHHBepCHTeTOM. 

B cBoen HaynHOH xapbepe caM A. H. BbiAejnui rbsl nepHO.ua. riepBbiH (1936 — 
1948 rr.) cBjnaH npeHMymecTBeHHo c Hccue^oBaHHHMH b o6jiacra <J)jiophcthkh, okojio- 
thh h reorpa<j)HH pacTeHHH. Ba3on Rim othx pa6oT 6bijih 3anaAHbie npeAropbfl h hh3ko- 
roptH Ypajia ot 6acceima p. Bnuiepbi ro KyHrypcKon h KpacHoy<j)HMCKOH jiecocTenen 
h panoHbi 3aypajibCKoro neHenjieHa Ha BOAopa3Aejie pex To6oJia h Ypajia h hh3ko- 
roptH k»khoh nacra CpeAHero Ypajia (BHumeBbie ropbi, CyroMax, Ero3a). Y>xe nep- 
Ba h xpynHaa ny6jiHxauHH A. H. rioHOMapeBa (1937) «3jieMeHTapHbie jiaHAma<i>Tbi 
a6pa3H0HH0-3p03H0HH0H iuiaT<j)opMbi Ypajia b noA30He pa3HOTpaBHO-xoBbiJibHbix CTe- 
neH», ocHOBaHHan Ha reo6oTaHHHecKOH cteMKe (m. 1 : 100 000), napajuiejibHo c noHBeH- 
hoh ebeMKOH A. JI. JIioraHa h AeTajibHbiM aHajiH30M pejibe<j)a, pa3BHBaiomHM h rqk 
H. M. KpameHHHHHKOBa — He Morjia He o6paraTb Ha ce6 x BHHMaHHe. JIaHAHia(j)TOBe- 
AeHHe 6buio b 3th ro ru oahoh H3 «Tonex pocTa» TeopeTHnecKOH reorpa<j)HH, a pa6oTa 
A. H. IIoHOMapeBa — oahhm H3 nepBbix onbiTOB xaprapoBaHHfl 3JieMeHTapHbix JiaHA- 
ma<j)TOB, R& eme h pemaiomHM cjio>XHeHmyK) TeopeTHHecxyio 3aAany — onpeAejieHHfl 
HH3meH TaKcoHOMHHecKOH eflHHHijbi xjiaccH<j)HxaijHH jiaHAma<j)TOB. 3to 6bIJIO aKTyaJlb- 
ho, h ony6jiHKOBaHa 0Ha 6biJia b jiynmeM Tor.ua reorpa<j)HHecxoM acypHajie (ijHTHpoBa- 
jih 3Ty pa6oTy 6ojiee 30 jieT!). B HHBape 1938 r. A. H. 6mji oahhm H3 AByx cexpeTapeii 
(h xpoHHKepoM) IlepBoro Bcecoio3Horo coBemaHHH no hctophh <j)jiopbi h pacraTejib- 
hocth CCCP. B tom >xe Bbinycxe «EoTaHHHecicoro ^cypHajia CCCP» 3a 1938 r., r/je 
6buia ony6jiHKOBaHa xpoHHKa coBemanmi, noHBHJiacb h pa6oTa A. H. «0 MecTOHaxoac- 
AeHHHx Dryas punctata Juz. b 3anaAHOM IIpHypajibe». B Hen AeTajibHO HccjieAOBaHbi 
MeCT 006 HTaHHfl flpHaflbl, KOTOpyK) BBTOp B 3THX yCJIOBHHX nOCHHTaJI ApeBHHM MH- 
rpaHTOM c rop Ypajia, coxpaHHBHiHMca b pejiHKTOBbix m ecTOH axo)x ach hhx Ha rancax h 
H3BeCTHHKaX BMeCTe C pflflOM ^pyrHX XaJIbXO(j)HTHbIX BHAOB, HO npeHMymeCTBeHHO rop- 
HO-CTenHbix h 6opoBbix. OHa OTKpbuia He6ojibmon ijhxji pa6oT, cBjnaHHbix c H3yneHHeM 
3KOJiorHH Kajibue(J)HTOB Ha CpeAHeM Ypajie. npeAMeTOM 6ojibmon pa6oTbi «TeMnepa- 
TypHbifi MHKpOKJiHMaT h pacTHTejibHOCTb H3BecTHHKOB h rancoB CpeAHero Ypajia H 3a- 
naAHoro ripHypajiba b 3aBHCHM0CTH ot 3Kcno3HUHH» (1940) 6mji TeMnepaTypHbin pe- 
>KHM MeCT 006 HTaHHH KaJlbU,e(|)HTOB H COCTaB BHAOB (a TaM, r^e OHH 6bIJlH pa3BHTbI, H ue- 
ho3ob) Ha o6Ha^ceHH«x h3bccthhkob h rnncoB b AOJiHHax pex. Ha6jnoAeHHH cobmcctho 
c reojioroM-KapcTOBeAOM T. A. MaKCHMOBHneM pa3JiHHHbix (|)opM BbiBeTpHBaHH# h pa3- 
MbiBa rancoB h h3bccthhkob Ha cxjiOHax pa3HOH 3Kcno3HijHH 6mjih o6o6meHbi b eme 
OflHOH CTaTbe. IIOJIHOCTbK) 7KQ pe3yJIbTaTbI 3THX pa 60 T 6bIJIH 0(J)OpMJieHbI B KaneCTBe 
KaHAHAaTCKOH AHCCepTaUHH «06 OTHOCHTeJIbHOH CTeHOTOnHOCTH KaJlbUe(J)HJ10B Ypajlb- 
CKOH 4>JIOpbI B CBJI3H C BOnpOCOM O npOHCXOHCfleHHH H3BCCTKOBOH 4)JIOpbI CpeAHerO 

Ypajia» (oHa 6buia 3amnmeHa b 1942 r.). Abtop, bcjica 3a KJiaccHnecKHMH pa6oTaMH 
FI. H. KpbuiOBa h C. H. Kop^KHHCKoro, B. A. Kejuiepa, b cbohx HccjieAOBaHHHX coeAH- 
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H5ieT h npnSopHbie aiccnepHMeHTajibHbie AaHHbie c rnecra craijHOHapHbix miomaAOK, h 
A aHHbie reo6oTaHHHecKHx onHcaHHH h (JmopHCTHHecKHx H3bicicaHHH Ha MapmpyTax b 
AOJ iHHax pen HycoBOH, Cbijibw, Kocbbbi, YcbBbi h BHiuepbi. Oh noica3biBaeT, hto b ce- 
30H BereTanHH pacTeHHH TeMnepaTypHbiH pe>KHM h3bccthhkob h rancoB xapaicrepH- 
3yeTCH HIHpOKHM AHana30H0M B 3aBHCHMOCTH OT 3KCn03HIJHH CKJIOHOB. Ha KttKHbIX 3KC- 
no3HUHHX oh oneHb Tenjibin, c pe3KHM no,HT>eMOM h eme 6ojiee pe3KHM cna^oM hohbio 
( 6oJiee KOHTHHeHTaJlbHblH). Ha CeBepHbIX 3KCn03HIJHHX OH XOJIOAHblH, MaJlO KOHTpaCT- 
hmh. TeMneparypbi npH3eMHoro cjioh B03Ayxa h noHBbi Ha kokhbix 3Kcno3HijHJix chjib- 
HO 3aBHCHT OT HHTeHCHBHOCTH COJIHeHHOTO H3JiyHCHHH, nOBepXHOCTb nOHBbI H ee CJIOH 
AO 3.5 cm — 3Aecb Tenjiee, neM TeMnepaTypa npH3eMHoro cjioh B03Ayxa. Ha ceBepHbix 
3Kcno3HAHHX TeMnepaTypa onpeAejiaeTCJi nocTeneHHbiM HarpeBOM B03Ayxa, TeMnepa¬ 
Typa noHBbi cymecTBeHHo HH^ce (noHBbi o6bihho BJia^cHbi h 6ojiee rpy6o ryMycnpoBa- 
hh). 3to pa3pemaeT Te npoTHBopenHBbie pe3yjibTaTbi, KOTopwe 6buin nojiyneHbi paHee 
b noAoGHbix ycjioBHHx. H b corjiacnn c 3 thm pa3JiHHHa h pacraTejibHocTb (Ha ceBepHbix 
3Kcno3HUHHX — KopeHHbie ueH03bi Tafirn, Ha KttKHbix — cyxwe h pa3pe>KeHHbie 6opw). 
OjiopncTHHecKHH >Ke cocTaB h ijeH030B h co6cTBeHHo nocejieHHH Ha CKanax oOorameH 
Ha ceBepHbix 3KCn03HIJH5IX peAKHMH apKTOaJIbnHHCKHMH HJIH ropHbIMH BHAaMH, Ha K»K- 
Hbix 3Kcno3HAHHX — cTenHbiMH h jiyrocTenHbiMH. EcTb h rpynna bhaob, He 3aBHCJimHx 
ot 3Kcno3HijHH (h npHHHHbi toto pa3JiHHHbie). Htotom >Ke Bcex pa6oT cTajia He6ojibma« 
cTaTbH «06 oTHocHTejibHoii cTeHOTonHocra KajibKo4>HTOB <j)jiopbi CpeAHero Ypajia 
b cbh3h c hx pejiHKTOBbiM xapaKTepoM» (1945), KOTopaa 6buia npeACTaBjieHa B. H. Cy- 
KaneBbiM b «,ZJoKJiaAbi Akbacmkh HayK CCCP». B Hefi bch KajibKo<j)HTHaji <j)jiopa onpe- 
AejiaeTCfl kslk pejiHKTOBan <j)aijH5i <j)Jiopbi Ypajia, ocHOBHoe >Ke wpo ee xapaKTepH3yeTC5i 
Kax BocTOHHo-eBpa3naTCKoe h cn6npcKoe. Ha CpeAHeM Ypajie 3 th bhabi cTeHOTonHbi, 

HO CTeHOTOnHOCTb 6oJIbHIHHCTBa HX OTHOCHTeJIbHa. 3AeCb OHH nOJIHOCTbK) HJIH HaCTHH- 
ho yTparajiH AeHOTHHecKHe cbh3h npn AerpaAaAHH ijeH030B, b KOTopbix ohh paHee pa3- 
BHBajiHCb, 6biJiH BbiTecHeHbi Ha cneAH(J)HHecKHe cy6cTpaTbi, rAe xoporno c<J>opMHpoBaH- 
hmx AeH030B HeT. B npeAejiax tkc Bcero apeajia (b tom nncjie b Ch6hph) ohh ynacTByiOT 
B AeH03aX, B KOTOpbIX OHH <j)OpMHpOBaJIHCb, H 3KOJIOTHHeCKaH aMnJIHTyAa HX 3HaHHTeJIb- 
ho HiHpe. CjieAOBarejibHo, Ha Ypajie — 3 to pejiHKTbi-AerpaAaHTbi, ho npeACTaBJunomne 
pa3Hbie CTaAHH 3 toh AerpaAaijHH (h yrpaTbi ijeHOTHHecKHX cBjneii). noHOMapeB npeA- 
jiaraeT pa3JiHnaTb o6fl3aTejibHbie h ycjioBHbie KajibKO(J)HTbi. 06H3aTejibHbie HeMHoro- 

HHCJieHHbl, CBH3H HX C COBpeMeHHbIMH IjeH03aMH yTpaneHbl. HaCTb yCJIOBHbIX - 3TO 

co6cTBeHHO ropHbie neTpo<|)HTbi, To^ce 6e3 CBjneii c ijeH03aMH, ho ohh He cTporo Kajib- 
Ae(|)HTHbie, BCTpenaioTCH h Ha Apyrnx cy6cTpaTax. Ho 66jibma;i nacTb ycjiOBHbix Kajib- 

KO(j)HTOB OTHOCHTejIbHO CTeHOTOnHbie. OcHOBHOe HAPO HX- 3TO BepOHTHbie peJIHKTbl 

XOJIOAHOH nJieHCTOAeHOBOH C0CH0B0-JIHCTBeHHHHH0-6epe30B0H JieCOCTenH B noHHMa- 
hhh H. M. KpameHHHHHKOBa. Ectb bhabi 6ojiee 3anaAHo-eBpa3HaTCKHe, KOTopbie moec- 
ho CHHTaTb KcepoTepMHHecKHMH pejiHKTaMH CTenHOH 4>jiopbi rojiOAeHa. Ectb rjiHAHajib- 
Hbie pejiHKTbi. A b cbh3h c 3thm mo^cho npeAnojiaraTb h ABOHCTBeHHyio npnpoAy 3Aa- 
4>HHecKoro 3HAeMH3Ma. 3to MoryT 6biTb hcoohacmhich, aAanTHBHo o6oco6jieHHbie Ha 
cy6cTpaTax (MHorne bhabi «MejioB»), ho 3to MoryT 6bitb h pejiHKTbi-AerpaAaHTbi, pe3KO 
coKpaTHBinne h 3Aa<j)H4ecKHH, h reorpacjmnecKHH apeaji («3Aa(J)HHecKHe najieoaHAeMH- 
kh»). A. H. oneHb conyBCTBeHHo BocnpHHHMan BbicKa3biBaHHe O. OjibTMaHca «npo6jie- 
Ma pejiHKTOB — 3to npe^cAe Bcero aKOJiorHHecKaa npo6jieMa», ho b cBoen paSoTe oh no- 
Ka3aji, hto 3KOJiorHK) bhaob HeoSxoAHMO no3HaBaTb b nepByio onepeAB nepe3 TOHHbie 
AaHHbie no (|)HTOAeHOTHHecKHM xapaKTepncTHKaM bo bccm apeajie BHAa. 

nOHTH OAHOBpeMeHHO C 3TOH CepHeH 3KOJIOTHHeCKHX pa6oT A. H. noHOMapeB 
(1940,1941, 1948, 1949) ny6jiHKyeT p$m cTaTeii, nocBameHHbix aHajiH3y jiecocTenHoro 
KOMnjieKca 4>jiopbi CpeAHero, a 3aTeM h CeBepHoro Ypajia. B Tpex nepBbix pa6oTax 
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npeflCTaBJieHM ero HCCJienoBaHHH (jniopbi KyHrypcKoii JiecocTenH. Oh onncbiBaeT non- 
MeHHbie (jiyro)cTenH b nojiHHe p. Cujibu, ropHbie cochjikh (b tom HHCJie c jihctbch- 
HHUeH) Ha BOCTOHHOH OKpaHHe 3TOH TeppHTOpHH, 3 , 3aTCM aHaJlH3HpyeT Co6cTBeHHO 
jiecocTenHOH KOMnJieKC He6ojibmoii Hacra ceBepa KyHrypcKoii JiecocTenH, KOTopbiii 
oxBaTHBaeT 71 bh n jiecocTenHbix h cTenHbix bhaob. EoJibinaa nacTb hx eBpa3HaTCKHe 
(ninpoKo pacnpocTpaHeHHbie h b tom HHCJie HacToamne cTenHbie), ho ecTb h co6ctbch- 
ho ypajio-cH6HpcKHe. Ectb Tax^ce 6opoBbie h 6eTyjieTajibHbie bham. Ho ecTb HexoTopbie 
6oJiee 3ana,HHbie JiyrocTenHbie, 6opoBbie h neTpo<j)HTHO-CTenHbie bham, a Taioxe pan He- 
MopajibHbix bhaob, HaxoOTmHxcH 3necb Ha ceBepHbix rpaHHaax apeajioB. Pan boctoh- 
Ho-eBpa3HaTCKHx bhaob o6pa3yeT 3necb neH03bi, cxonHbie c ch6hpckhmh (xojionHO-no- 
JibiHHbie, H3MeHHHBO-noJibiHHbie). Cjio^chmh KOMnJieKC JiecocTenH npennojio>KHTejibHO 
cjioechjich b pe3yjibTaTe neyx — no3nHejienHHKOBOH h rojioueHOBOH — bojih MHrpauHH 
(corjiacHO H. M. KpameHHHHHKOBy). H 3Ta tkq cjio^choctb KOMnjieKca noKa3biBaeT, hto 
3necb npoxoOTT Ba^CHbiH py6e>K pacnpocTpaHeHHH k ceBepy bhaob b KcepoTepMHHecKHH 
3Tan rojioijeHa. B 1949 r. b «EoTaHHHecKOM >KypHajie» noiiBHJiacb h nonroTOBJieHHaji 
paHee b ^cypHaji «CoBeTCKaa 6oTaHHKa» (KOTopbiH 6 biji 3aKpbiT) ctbtbh «0 jiecocTenHOM 
<j)jiopHCTHHecKOM KOMnjieKce CeBepHoro h ceBepHOH Haora CpenHero Ypajia». B Hen 
6 wjio noKa3aHo, hto b Tae^cHOM npenypajibe (ot 6acceHHa BHinepbi no 6acceiiHa Hyco- 
boh) HMeeTcn 6oraTbiH KOMnJieKC pejiHKTOB njieiicToijeHOBOH ypajio-cH6npcKOH Jieco¬ 
cTenH (b noHHMaHHH H. M. KpameHHHHHKOBa). 

nocjie aBrycTOBCKoii ceccHH BACXHHJI (1948 r.) HanajiHCb tohchhh Ha 6oTaHH- 
KOB, KOTOpbie 3aHHMaJIHCb TeopeTHHeCKHMH npo6jieMaMH, npHMO He CBJI3aHHbIMH c npax- 
thkoh HapoAHoro xo3HHCTBa. Ha nepH<j)epHH ohh npHHHMajin oco6eHHo yponJiHBbie 
4>opMbi. A. H. noHOMapeBy npHnuiocb CBepHyTb 6oTaHHKo-reorpa<j)HHecKHe nccjieno- 
BaHHH h BnjioTHyio 3aHHTbCH npo6jieMoii ceMeHOBoncTBa jiioaepHbi (b 3aypajibe). Ho eme 
ABe CTaTbH, cnaHHbie b nenaTb paHee, Bee tkq bbihijih b 1951—1952 rr. B oahoh H3 hhx 
« 0 JiecocTenHOM KOMnjieKce h ch6hpckhx bjihhhhhx bo 4>Jiope ceBepa eBponencKOH 
Hacra CCCP» (1952) oh noica3aji, hto h bo <j)Jiope ceBepa eBponencKOH nacra Pocchh 
ecTb KOMnJieKC njieiicToneHOBbix JiecocTenHbix no npnpone bhaob (o6mnx c Ch6hpbk) h 
C eBepHbiM YpajioM). Oh o6enHeH, ho ero Hejib3ii cBH3biBaTb c MHipaijneH b KcepoTep- 
MHHecKHH nepnon rojioijeHa, a o6mee pacnpocTpaHeHHe nono6Hbix bhaob xapaKTepn- 
3yeTCH TeM, hto ohh npHyponeHbi Ha paBHHHax 3ananHee Ypajia jih6o k ceBepHbiM nac- 
thm JiecocTenHOH 30Hbi, jih6o k JiecocTenH, oTcyTCTBya b cpenHeii h k»khoh Tanre. 

H Bee >Ke HaHHHaH c 1949 r. A. H. pa6oTaeT y^ce b ochobhom Han npo6jieMaMH ijBe- 
TeHHH h onbuieHHH pacTeHHH, npnneM Ba^cHeHinan oco6eHHOCTb ero pa6oT b tom, hto oh 
pa6oTaeT npe^cne Bcero KaK okojiot. TmaTejibHOCTb 3KcnepHMeHT0B, HCKJHOHHTejibHan 
Ha6jiionaTejibHocTb b coneTaHHH c oGnmpHbiMH 3HaHHHMH npnponHOH o6cTaHOBKH pe- 
thohob, rne BejiHCb 3KcnepHMeHTbi (t. e. onbiT reo6oTaHHHecKHX h 6oTaHHKO-reorpa- 
4>HHecKHx pa6oT npomjibix jict) no3BOJiHjiH eMy cnejiaTb ynHBHTejibHbie otkpmthh b o 6- 
jiacTH, KOTopan, Ka3ajiocb 6bi, xoporno pa3BHBajiacb eine co BpeMeH H. /JapBHHa. He- 
napoM A. n. IIIeHHHKOB xapaKTepH30Baji pa6oTbi A. H. KaK «6oTaHHnecKoro Oa6pa». 
TaK, y^ce npn pa6oTe c KyjibTypon jnoijepHbi A. H. bbihchhji, hto ijBeTeHHe h onbiJieHHe 
3T0H Ba^CHeHHieH KOpMOBOH KyjIbTypbl B CTenHOH 30He 3aBHCHT OT MHO^CeCTBa He6jiaro- 
npHHTHblX 3K0JI0THHeCKHX (jiaKTOpOB, BbI3bIBaK>mHX nenpeCCHH pa3JIHHH0H nponOJI^CH- 
TejibHOCTH BpeMeHH (nojiyneHHan, 3H0HHan, 3acynuiHBa h, KpaTKOBpeMeHHan Henoron- 
Ha h h nJiHTejibHaji nocjieHenoronHaH), ho enBa jih He Ba^cHeHineH npHHHHOH hh3koh ce- 
MeHHOH nponyKTHBHOCTH jnonepHbi BbicTynaeT GnoneHOTHHecKaH hjih jiaHnnia^THaii 
nenpeccHH, cBH3aHHan c TeM, hto b ycJioBHHX KyjibTHreHHO-H3MeHeHHoro JiaHnma4)Ta 
co3naeTcn HenocTaTOK 3(J)(|)eKTHBHbix onbuiHTejieH (onHHOHHbix nneji h HiMejieH), KaK 
cjiencTBHe oTcyTCTBHH Heo6xonHMbix nn^ hx rae3noBaHHJi cTanHH. KyjibTypHbie tkq 
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nnejibi He oGecnenHBaioT 3<jxj>exTHBHoro onbuieHHa, a fljiHTejibHoe ijBeTeHHe h o6HJib- 
HbiH MeaocGop — KaK pa3 noxa3arejm HeGjiarononyHHoro 3aBH3biBaHHH ceMXH. CjieAO- 
BarejibHO, noceBbi jnouepHbi aojdxhm pa3Meman>cji b6jih3h ot MecT, rae Moryr cymecT- 
BOBaTb ee onbuimejiH, h He 6bm> cjihuikom o6uiHpHbiMH. 

KpoMe jnouepHbi A. H. Hanaji pa6oTbi h no ubctchhio h onbuieHHK) kopmobmx Jiyro- 
bmx h CTenHbix 3JiaKOB (b npnpofle h Ha xoJiJiexijHOHHbix ynacrxax b KyHrypcKOM h 
Tpohukom yneGHO-onbiTHbix xo3«HCTBax, 6biBuiHX paHee 3anoBe/jHHKax, h b oxpecrao- 
crax IlepMH). 3th pa6oTbi xacajincb oneHb umpoxoro xpyra npoGjieM ubctchuh h onbi- 

JieHHfl 3JiaKOB-MexaHH3MOB paCKpbIBaHH# UBeTKOB, pOCTa TbIHHHOHHbIX HHTeH, TeM- 

nepaTypbi b UBeTxax, KJieHCToraMHH, aBTO<j>epTHJibHocra, 5XH3HecnocoGHOcra nbuibijbi, 
B TOM HHCJie Ha HCKyCCTBeHHbIX cpe^ax, H, KOHeHHO, BJIHHHHH BHeUIHHX (JjaXTOpOB Ha 
ora npoueccbi. Oxa3anocb, hto uBeTeHHe h onbuieHHe 3JiaKOB xapaxrepH3yiOTai onpe- 
aejieHHOH cyTOHHofi phtmhkoh. Eojibinaa nacTb hx uBeTyT jihGo yrpoM, jihGo nocjie no- 
jiyAHa, ho ecTb h UBeTymne HOHbio, hjih b nojiaeHb, /jBaacflbi — yTpOM h BenepoM jihGo 
Aajxe KpyrjiocyTOHHo. Cb«3h noaoGHOH phtmhkh c xaxHMH-jinGo noxa3aTejiHMH BHeui- 
Hefi cpe^bi HeonpeAejieHHbie, ho hccomhchho, hto ecTb HexoTopbifi £Hana 30 H TeMnepa- 
Typ, b kotopom H^eT uBeTeHHe (h ecTb onraMyM). OGHapy^cHBaeTCH oxojiorHHecxaa pa3- 
HOKaHecTBeHHOCTb npn KJieHCToraMHH (TepMO- h KcepoKJieHCToraMHfl), aTaioxe nepe/io- 
BaHHe b pa 3 Hbie ce30Hbi npeHMymecTBeHHo nepeKpecTHoro hjih caMOonbuieHH#. Ho ran 
CyTOHHOH pHTMHKH OXa3aJICfl BHflOCneiJH<}>HHHbIM (.HJIH BH^a nOCTOHHHbIM). 

HHTeHCHBHaa 3KcnepHMeHTajibHaa paGoTa no3BOJiHjia A. H. 3aHHTbca floxropcxoii 
AHCcepTauneH. J\bsl roaa (1955 — 1956 rr.) oh cmot paGoTara nojiHoaemio bo BpeMx 
AOKTopaHTypbi b BoTaHHHecKOM HHcraTyre hm. B. JI. KoMapoBa (BHH) AH CCCP (koh- 
cyjibTaHTOM ero Gbui A. n. IHchhhkob). B BHH A. H. HMeji B03Mo>KHocTb oGmaTbca h 
co mhothmh apyrHMH KpynHbiMH GoTaHHKaMH. B Hanajie 1957 r. oh ycneumo 3amHTHJi 
AHCcepTauHio «Ehojio™i h oxojionui ubctchha h onbuieHHH noceBHOH jnouepHbi, Jiyro- 
Bbix h CTenHbix 3JiaKOB», a c oceHH 1957 r. cTaji 3aBeflyiomHM xa<j>eapoH Mop^ojioran h 
cHCTeMaraKH pacTeHHH nepMCKoro yHHBepcHTeTa. Ectcctbchho, hto Ha xa<j>eflpe cTajiH 
pa3BHBaTbCH paGoTbi no oxojiothh ubctchh^ h onbuieHH* pacTeHHH. AHarojiHH Hhko- 
jiaeBHH Ha3biBaji oto HanpaBJieHHe aHToxojiorHeii (anthecology). EMy Gbuio ucho, hto Te 
yAHBHTejibHbie npHcnocoGjieHHn b npoueccax UBeTeHiw h onbuieHHn pacTeHHH, xo- 
Topbie oh HccjieAyeT — oto He npocTO cTpyicrypHbie hjih oxo<j)H3HOJiorHHecxHe npn- 
cnocoGjieHiw, xa k nojiarajio GojibuiHHCTBO HccjieflOBaTejieH, ho oto h a/janTaijHH k oGh- 
TaHHio pacTeHHH b onpeAejieHHOH Ghothhcckoh cpe^e. H ohh aojdxhm 6bm>, npeacfle 
Bcero, BocTpeGoBaHbi b reo6oTaHHKe, b ohtomojiothh, aa h, xa k oxa3ajiocb, — b chctc- 
Maraxe pacTeHHH. A nocxojibxy nouBHJincb h yneHHXH, oh nocTaBHJi h 3aaany HccJieflO- 
BaHHH aHTOXOJIOTHH pacTeHHH OCHOBHbIX 30HaJIbHbIX THnOB H (jjOpMaiJHH paCTHTCJIb- 
hocth — TyHAp, TeMHOXBOHHOH TafirH, HiHpoxoJiHCTBeHHbix JiecoB, creneii, nyCTbIHb 
h BbicoxoropHH. CaM oh npn otom yrjiyGjieHHO 3aHHMajica 3JiaxaMH. BbiJio otxpmto h 
H 3yneHO B3pbiBHaToe h nopijHOHHoe UBeTeHHe y nocjienoJiyAeHHbix 3JiaxoB — cTporo 
CHHxpoHHoe MaccoBoe pacxpbiBaHHe ijBeTXOB y MHO^cecTBa ocoGefi, craMyjiHpoBaHHoe 
cnaflOM TeMnepaTyp, hto A. H. chhtbji Ba^cHOH a^anTaiiHeH b ^cecTXOM TeMnepaTypHOM 
pe^cHMe CTenHOH 30Hbi, orpaHHHHBaiomeM cpox )XH3Hecnoco6Hocra nbuibubi. B pn^e 
cjio)XHbix nojiHMop(|)Hbix rpynn 3JiaxoB Gbuio ycTaHOBjieHo HajiHHHe pac, pa3JiHHaio- 
iuhxch no pHTMHxe uBeTeHHH (h 4>axTHHecxH HecxpemHBaiomHxcH BCJie^cTBHe 3Toro). 
noAoGHbie aHT3xojiorHHecxHe pacbi y rannaxoB oxa3ajiHCb eme h pa3HbiMH no xapHora- 
ny. A. H. pacueHHBaji ora 4>axTbi xax cBHfleTejibCTBo GHOJiorHHecxon h30jihhhh (h, cjie- 
AOBaTejibHo, npeAnocbmxoH cHMnaTpHHecxoro BH,noo6pa30BaHHH), a Taxace xax xopo- 
niHe AHarHocranecxHe npH3HaxH npn pa3JiHHeHHH bh^ob-abohhhxob (xpHnranecxHx 
pac). no3,HHee ora no^xoAbi Gbijih ninpoxo pa3BHTbi b rnxojie xapbxoBcxnx arpocTo- 
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jioroB bo rjiaBe c K). H. IIpoKyAHHbiM. rioHOMapeB h ripoKyAHH (1975) b cobmccthoh 
pa6oTe H33BajiH Beet KOMiuieicc hbjichhh pa3rpaHHHeHHa nepHOAOB rmeTeHHfl h onbiJie- 
hhh b TeneHHe cyTOK y 3JiaKOB AHHaMHHecKon aHeMo<j)HjiHeH, cnpaBeAJiHBO ouchhb 3TOT 
KOMiuieKc KaK BaacHenmyio aAanTauHio b otoh rpynne aHeMO<j)HjibHbix pacTeHHH, o6ec- 
neHHBaiomyK) CHMnaTpHHecKoe BHAOo6pa30BaHHe. Yrjiy6jieHHoe H3yneHHe (BMecTe 
c B. A. BepemarHHOH) xapaKTepHbix pacTeHHH TeMHOXBOHHbix jiecoB, cpeAH koto- 
pbix 6ojibniHHCTBO — caMoonbiJiHTejiH, no3BOjnuio A. H. CAeJiaTb Ba^cHbiH bbiboa, hto 
3THM-TO H o6l>HCHHeTCa HCKJIIOHHTeJIbHO pe3KO Bbipa)KeHHaJI KOHCTaHTHOCTb (MaJiafl H3- 
MeHHHBOCTb) 3THX BHAOB Ha OipOMHblX TeppHTOpHflX, 3aHHTbIX TeMHOXBOHHOH TaHTOH. 
Pa6oTaMH A. H. h ero yneHHKOB 6bmo AOKa3aHo h to, hto b pa3Hbix 30Hax, rAe napaMeT- 
pbi kochoh cpeAH oneHb cy^ceHbi — b ApKTHKe, b nycTbiHHX, ho h b tcmhoxbohhoh Taii- 
re, — pacTeHHH o6bihho nepexoA^T k caMoonbuieHHio (h oto CHOBa cBjreaHo He tojibko 
np^Mo c >KecTKHMH paMKaMH kochoh cpeAH, ho h c orpaHHHeHHMMH pecypcaMH 6hoth- 
necKOH cpeAH, b tom HHCJie oTcyrcTBHeM HaceKOMbix-onbiJiHTeJieH h t. A-)- A. H. Heofl- 
HOKpaTHO nOABOAHJI HTOTH HCCJieAOBaHHH, KaK CBOHX, TaK H BCeX CBOHX yneHHKOB, 
no aHT3KOJiorHH, oh ony6jiHKOBaji Ba^cHbiH MeTOAHnecKHH pa3,neji no H3yneHHK) UBeTe- 
hh x h onbuieHHH pacTeHHH b yHHKajibHOM MeTO^HHecKOM Tpyue «nojieBaa reo6oTaHH- 
Ka». Oh coBMecrao c E. H. /JeMbflHOBOH noAroTOBHJi h 6ojibmon pa3Aeji, nocBHmeHHbin 
OnblJieHHK) y IJBeTKOBbIX pacTeHHH RJUL MHOTOTOMHOH CBOAKH «)KH3Hb pacTeHHH)), no- 
HBHBniHHCH yace nocjie ero kohhhhh. Crporo HaynHo, ho h HCKJiiOHHTejibHo aoxoahhbo 
H HHTepeCHO B HeM paCCKa3bIBaeTCH 060 BCeM, HTO AOJDKHH 3HaTb 6oTaHHKH O pa3HOo6- 
pa3HH npHcnoco6jieHHH b npoueccax onbuieHHH, b tom HHCJie h o Tex, hto Gbijih otkph- 
tm hm h ero yneHHKaMH. 

B nocjieAHHe toah hch3hh oh Hanaji pa6oTaTb BMecTe c HeKOTopbiMH coTpyAHHKaM h 
(B. A. Bepemanma, E. H. /JeMbHHOBa) no npo6jieMaM, CBjnaHHHM c nojiOBon CTpyK- 
Typon nonyjiHUHH ceKcyajibHO-noJiHMop<j)Hbix bhaob. Eme b Hanajie 1960-x toaob oh 
H 3ynaji aHApoMOHoaijHHHbie bhah 30hthhhhx, a 3aTeM BMecTe c E. H. /(e mbhhoboh 
H anajiHCb njiaHOMepHbie HCCJieAOBaHHH rHHOAHOijHHHbix bhaob bo <j)jiope Tponmcoro 
3aK33HHKa (yneGHO-onHTHoro xo3HHCTBa). Hkynajiocb pacnpocTpaHeHHe hcchckhx h 
o6oenojibix pacTeHHH b npnpoAHbix nonyjraijHflx, Mop<j)OJionui h pa3Mepbi o6oeno- 
Jlbix H >KeHCKHX UBeTKOB, HX HeKTaponpOAyKTHBHOCTb, CeMeHHafl npOflyKTHBHOCTb 
^ceHCKHx h o6oenojibix oco6en h AP- ripn >kh3hh A. H. 6buia ony6jiHKOBaHa BMecTe c 
E. H. /Jcmhihoboh OAHa cTaTbH, a eme oAHa, rAe b tom HHCJie HaMenajiacb nporpaMMa 
AajibHenniHx pa6oT, TaKace yBHAejia cbct jinnib nocjie CMepra AHaTOJiHH HHKOJiaeBHna. 
H Bee tkq MHoroe H3 toto, hto 6hjio HaMeneHO A. H., yAajiocb b AaJibHeHineM bh- 
nOJIHHTb. 

y>Ke c KOHaa 1950-x—Hanajia 1960-x toaob cTajio hcho, hto A. H. cyMen co3AaTb 
b riepMCKOM yHHBepcHTeTe HacTonmyio HayHHyio niKOJiy aHT3KOJiorHH, KOTopan He 
tojibko 6buia npH3HaHa BeAymen b CCCP, ho h nojiynHjia MHpOBoe npH3HaHHe. Tpy- 
Abi caMoro A. H. xopomo 3HajiH h aBTopbi HanGonee aBTopHTeraon 3apy6e^cHon cboakh 
no aHT3KOJiorHH K. Faegri h L. van der Pijl, nooTOMy ny6jiHKauHH b pocchhckoh cboakc 
«3m6phojiothh abctkobbix pacTeHHH. TepMHHOJionw h KOHuenAHH» (t. 3, 2000) opn- 
THHajibHon rjiaBbi «The evolution of wind pollination)), HanHcaHHon H. P. Linder, 6e3 
KaKon-jiH6o napajmejibHOH maBKH (hjih xoth 6m KOMMeHTapHH), rAe xapaKTepH30Ba- 
jiHCb 6bi TpyAM A. H. rioHOMapeBa h K). n. ripoKyAHHa b otom HanpaBjieHHH, kohchho 
ne cnoco6cTBOBajio yTBep^cAeHHio npHopmeTa hack 3thx npexpacHbix oTenecTBeHHbix 
6oTaHHKOB (OHH, KOHCHHO, 6bIJIH HeH3BeCTHbI K»KH0a<j)pHKaHCK0My aBTOpy), H B OTHO- 
rneHHH aAanTHBHbix xapaKTepHCTHK npoueccoB onbuieHHH y 3JiaKOB, h b oTHomeHHH 
pojiH «AHHaMHHecKoii aHeMO(|)HJiHH)) b npoi^eccax pacoo6pa30BaHHfl y aHeMO(J)HjibHbix 
3JiaKOB. 
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A. H. 6biji 3aMeHaTejibHMM ne^aroroM. Oh HHTaji nocTOHHHO o6hobjihcmmh ochob- 
HOH Kypc CHCTeMaTHKH BBICUIHX paCTeHHH, KypCBI CneUHaJlH3aUHH (b TOM HHCJie 3KOJIO- 
thh pacTeHHH, 6oTaHHHecKOH reorpa<j)HH, pacraTejibHocTH CCCP «b ochobhbix 30Hax» 
H flP-)- Co6cTBeHHO aHT3K0JI0rH4eCKaH HIKOJia AHaTOJIHH HHKOJiaeBHHa, C03,HaHHaH HM 
b riepMCKOM yHHBepcHTeTe, 6biJia oneHb MHororpaHHOH. MHorae ero yneHHKH cTajiH 
KpynHbIMH OpHTHHaJlbHblMH yHCHblMH. 

HccjieAOBaHHHMH yneHHKOB A. H. nepe3 bcio 30HajibHyio CHCTeMy 6biBinero CCCP 
3ajio»ceH Kax 6bi aHTOKOJioniHecKHH npo<j)Hjib. Ochobhoc BHHMaHHe 6mjio o6pameHo Ha 
3KOJioraK) onbmeHHa 3^H(J)HKaTopoB h Ba^cHeHHiHx 3Ko6homop<J) onpeflejieHHbix paCTH- 
TejibHbix 4>opMauHH. HaH6ojiee no,npo6HOMy Hccue^oBaHHK) b 3tom njiaHe no^BepniHCb 
ceBepHbie TeppHTopHH. Tax, Ha6jno,neHHH B. O. IIIaMypHHa npoBefleHbi Ha ceBepe ilicy- 
THH (b paHOHe 6yXTbI ThKCH). HcCJieflOBaHHH BbIHBHJIH pHA OCo6eHHOCTeH B OnblJieHHH 
pacTeHHH Apkthkh, b HacTHOcra HiHpoKoe pacnpocTpaHeHHe aBToraMHH. nocjieAHee 
CBH3aHO C 6e,HHOCTbK) 3HTOMO(|)ayHbI H nJIOXHMH nOrOflHblMH yCJIOBHHMH flJIH nepeicpe- 
cthoto onbuieHHH pacTeHHH. 

HccjieAOBaHHH M. C. KanropoflOBOH npoBefleHbi b ropHbix TyH^pax riojrapHoro 
Ypajia. Abtop npHnuia k BbiBo^y, hto y noflaBjnnomero 6ojibniHHCTBa pacTeHHH pa- 
KOMHTpHeBOH H epHHKOBOH TyHflp IIOJMpHOrO Ypajia 3HTOMO(J)HJIbHbIH o6jlHK IJBeTKOB 
cooTBeTCTByeT AeHCTBHTejibHOMy cnoco6y onbmeHHH. 3<j)<j)eKTHBH0My HaceKOMOonw- 
jieHHio hx cnoco6cTByeT KpymocyTOHHoe pacnycKaHHe h fljiHTejibHoe (JiyHKijHOHHpoBa- 
HHe uBeTKOB, BbicoKan cKopocTb pa6oTbi uiMejieH (HaH6oJiee 3<j)<j)eKTHBHbix onbuiHTe- 
jien) h KpyrjiocyTOHHaa aKTHBHocTb nocjieflHHx. OflHaico b KpaHHe He6jiaronpHHTHbix 
noro^Hbix ycjioBHHX (hh3koh TeMnepaType h npo,noji>KHTejibHOM MopocnmeM jxotkR e) 
y 3HTOMO(J)HjibHbix pacTeHHH nojrapHoro Ypajia noBbimaeTCH B03M0>KH0CTb caMoonw- 
jieHHH. no MHeHHio aBTopa, no^aBJiHiomee Gojibhimhctbo bh,hob HccjieflyeMoro panoHa 
coBMemaiOT nepeicpecTHoe onbmeHHe c noMombio HacexoMbix h BeTpa c caMoonbuie- 
HHeM. nocjieflHee, Kax npaBHJio, nrpaeT y hhx pojib Ha,ne>KHoro pe3epBa, ecjiH He6jiaro- 
npHHTHbie ycjioBHH 3aTpyAHHK)T nepeKpecTHoe onbuieHHe. 

CKJioHHocTb k aBToraMHH Kax pe3epBHOMy cnoco6y onbmeHHH y pacTeHHH apKTHHe- 
ckoh TyHApw o-Ba BpaHrejiH noflTBep^flaioT h Ha6jno,neHHH E. A. THXMeHeBa. OflHaico, 
no MHeHHK) aBTopa, y HexoTopbix npeflCTaBHTejieH H3 ceM. Papaveraceae, Ranuncu - 
laceae, Asteraceae h mhothx Saxifragaceae aBToraMHH hbjihctch o6jiHraTHbiM cnoco- 
6om onbiJieHHH. npoBefleHHbie b otom nee panoHe HccjieflOBaHHH B. n. JleBKOBCKoro no 
aHTOKOJIOrHH apKTHHeCKHX 3JiaKOB BbIHBHJIH CnOCo6HOCTb nOCJieflHHX K KpyrJlOCyTOHHO- 
My UBeTeHHio, ho npn otom nHK MaccoBoro pacnycicaHHH ijBeTKOB npHxo^HTCH Ha onpe- 
AejieHHbie nacbi. ApKTHHecKHe 3JiaKH ijBeTyT xa3MoraMHO, nooTOMy nepeKpecraoe onbi- 
jieHHe y 6ojibHiHHCTBa H3 hhx nrpaeT Beflymyio pojib. OflHaico npn He6jiaronpHHTHbix 
ycjioBHHx 6ojibuiHHCTBo H3 hhx ckjiohho k caMoonbiJieHHio, npoHBjnnomeMycH bo Bcex 
ero cnoco6ax (reHTOHoraMHH, KJieHCToraMHn). nocjieflHHe BbicTynaioT K3K pe3epBHbie 
cnoco6bi onbuieHHH. 

B. A. BepemarHHOH H3yneHa anraKOJiorHH pacTeHHH tcmhoxbohhoh TanrH. noaaB- 
jnnomee Gojibhikhctbo hx HMeeT ijBeTKH c xopomo BbipanceHHbiMH npH3HaKaMH 3hto- 
MO(J)HJIbHOH OpraHH3aUHH. noCJieflHflfl ,HHCrapMOHHpyeT C COBpeMeHHbIMH yCJIOBHH- 
mh hx o6nTaHHH. noAJiHHHan 3htomo(|)hjihh y 3thx pacTeHHH yTpaneHa, nO-BH^HMOMy, 
BCJieACTBHe bmcokoh 3aTeHeHH0CTH h Bjia^CHOCTH no j\ noJioroM Tanra. C 3thm nee cbh- 
3aH0 KpaiiHe Majioe kojikhcctbo ohtomo^hjiob. npHcnoco6jieHHeM k <j)HTocpefle Tan- 
th, HCKjHonaiomeH 3Htomo(J)hjihk), HBHjiocb caMOonbuieHHe Kax ochobhoh cnoco6 onbl- 
JieHHH. 

AHT3KOJiorHH pacTeHHH HiHpoKOJiHCTBeHHoro Jieca H3yneHa JI. A. Ahtohoboh b 
jinnHHKax ynjiecxo3a «npe,nypajibe» (nepMCKHH Kpan) h Ay6paBax BopoHenccKoro 3a- 
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noBeflHHKa h ynjiecxo3a JirY «JIec Ha BopcKJie». 06beKTaMH HCCJieAOBaHHH hbhjihcb 
pacTeHHfl ApeBecHo-KycTapHHKOBoro apyca, Ay6paBHbie 3<j)eMepoHABi h Apyrne xapaic- 
TepHbie pacTeHHH iimpoKOJiHCTBeHHoro Jieca. ripoBeAeHHbie HccjieAOBaHHH ycraHOBH- 
jih npeo6jia,naHHe nepeKpecTHoro onbmeHHfl ( 3 HTOMO(j)HJibHoro hjih aHeMO<j)HJibHoro) y 
npeACTaBHTejieH <j)Jiopbi HiHpOKOJiHCTBeHHoro jieca. Eahhctbchhbim caMoonbiJiHTejieM 
HBJineTCH KonbiTeHb eBponeHCKHH. B KanecTBe pe 3 epBHoro cnoco6a onbuieHHH caMo- 
onbiJieHHe HMeeT MecTo y npojiecKH ch6hpckoh, BeTpeHHUbi ajiraiicKOH h HeicoTopbix 
Apyrnx bhaob jih6o caMoonbuieHHe cobccm HcmnoHaeTCfl H3-3a pa3AejibHonojiocra 
UBeTKOB, AHXOraMHH H APyrHX MexaHH3MOB. B HIHpOKOJIHCTBeHHOM Jiecy HBCTBeHHO 
Bbipa^ceHa tchachahh yxoAa ot 3aTeHeHHH, hto AocraraeTca jih6o paHHHM ABeTeHHeM 
AO pacnycKaHHH jihctbcb Ha AepeBbax, jih6o npHypoHeHHoeTbK) ijBeTymHX pacTeHHH 
k onyuiKaM, nojMHaM h ApyrHM ocBeTjieHHbiM ynacraaM Jieca. 

AHT3KOJIOrHfl MapeBBIX KaMeHHCTOH H COJIOHHaKOBOH nyCTbIHH K)rO-BOCTOHHOrO Ka- 
3axcTaHa HccjieAOBaHa E. H. /Jcmbahoboh. HaH6ojiee 3 aMeHaTejibHOH nepTOH aHT3K0- 
jiorHH nycTMHHbix MapeBbix aBjineTCH pa3Hoo6pa3He y hhx h coBMemeHHe pa3HBix cno- 
co6ob onbuieHHH (aHeMo^HJiHH, 3 htomo<J)hjih5i, caMoonbuieHHe, KJieHCToraMHfl), hto 
cBH3aHo c MajioH cneijHajiH3aijHeH hx ABeTica k otaojibhbim cnoco6aM onbmeHHfl. Mho- 
roo6pa3He cnoco6oB onbuiemni y MapeBbix, oco6chho ninpoKoe pacnpocTpaHeHHe y 
HHX CaMOOnblJieHHH, CTOHKOCTb H AOJITOBCHHOCTb nblJIblJbl o6ecneHHBaiOT AOCTaTOHHO 
ycToiiHHBoe h 3<j)<j)eKTHBHoe ocymecTBJieHHe npoijeccoB onbiJieHHH b KpaiiHe ^cecTKHX 
KCepOTepMHbIX yCJIOBHHX nyCTbIHH. 

^HccepTaAM H. H. Hobo>khjioboh (1984), nocjieAHeii acnHpaHTKH A. H. rioHOMa- 
peBa, nocB^meHa aHT3KOJiorHH BbicoKoropHbix pacTeHHH Boctohhoto riaMHpa. Han6o- 
jiee cymecTBeHHbiMH a^anTauH^MH b c(J>epe onbiJieHHH hbjmiotch jia6HJibHOCTb onbuie- 
hh x, OTMeneHHafl y aHeMo- h 3htomo<J)hjiob, h oco6chhocth cyTOHHoro pHTMa ijBeTe- 
hhh. PacnycKaHHe abctkob h pacceHBaHHe nbiJibijbi nponcxoAHT b no3AHeyTpeHHHe h 
OKOJ ionojiyAeHHbie nacbi b othochtcjibho 6jiaronpMTHbix noroAHbix ycjioBHHX. 

Kan y^ce ynoMHHajiocb, jho6hmbim oGbcktom HccjieAOBaHHH A. H. 6bijih 3JiaKH — 
AHKopacTymne h KyjibTypHbie. riocjieAHHM nocBameHa cepna pa6oT caMoro A. H. h ero 
yneHHKOB. Pa6oTa B. A. EaHHHKOBOH (1964) nocBameHa aHT3Ko jiothh jiyroBbix h xjie6- 
hbix 3JiaKOB: cyTOHHOMy pHTMy ABeTeHHH h »CH3Hecnoco6HocTH nbuibAbi, onpeAejine- 
moh MeTOAOM npopamHBaHHH Ha HCKyccTBeHHbix cpe^ax. Eio KOHCTaTHpoBaHa npnypo- 
neHHOCTb ABeTeHHH JiyroBbix 3JiaKOB k yrpeHHHM, nocjienojiyAeHHbiM h npeABenepHHM 
nacaM. )KH3Hecnoco6HocTb nbuibijbi 3JiaKOB AocTaTOHHo AocTOBepHo Mo^ceT 6biTb ycTa- 
HOBJieHa nyTeM npopamHBaHHH nbuibijbi Ha HcicyccTBeHHOH cpe^e npn onpeAejieHHbix 
AJifl Ka^cAoro BHAa ycjioBHax. ripH>KH3HeHHoe oKpaniHBaHHe nbuibAeBbix 3epeH pa3JiHH- 
hbimh xHMHnecKHMH peareHTaMH AaeT MeHee TOHHbie h MeHee cpaBHHMbie pe3yjibTaTbi. 

HccjieAOBaHHH T. n. Ecjikobckoh (1972) KacaiOTcn aHT3KOJiorHH AHKopacTymnx 
h KyjibTypHbix nrneHHA, hto AaBajio bo3Mo^choctb ycTaHOBHTb pa3JiHHHH b npoijeccax 
ABeTeHHH H OnbUieHHH B 3aBHCHMOCTH OT CTeneHH OKyjIbTypeHHOCTH BHAOB, nJIOHA- 
hocth, reorpa<j)HHecKoro npoHCxo^cAeHHH, 3KOJiorHHecKOH npnpoABi. Xora Bee bhabi 
nmeHHAbi hbjihiotch o6jiHraTHbiMH caMoonbuiHTeJHiMH, b cTpoeHHH hx ijBeTKa coxpaHH- 
jihcb Ba^cHeHiune npHcnoco6jieHHH k aHeMO(j)HjiHH: jioAHKyjinpHBiH annapaT, o6ycjioB- 
jiHBaiomHH pacKpbiBaHHe abctkobbix Hemyii, pocT tbihhhohhbix hhtch, bbihochiahx 
nbuibHHKH 3a hx npeAejibi, cwnyHan nbuibAa. OAHano bo3mohchocth ocymecTBJieHHH ne- 
peKpecTHoro onbuieHHH y pa3Hbix bhaob cymecTBeHHo pa3JiHHHbi. Ohh o6ycjioBjieHbi 
reHOTHnHHecKH, ycjioBHH BHeniHeH cpeABi bjikwiot jihhib Ha CTeneHb hx npoHBJieHHH. 
Hepra aHeMO(|)HJibHOH opraHH3aijHH (otkpbitbih ran abctchkh c bbixoaom Bcex Tpex 
nbiJiBHHKOB, 6ojibinoe kojihhcctbo BbicbinaiomeHCH H3 hhx nbuibubi, xopomo Bbipa^ceH- 
Han cyTOHHan pHTMHKa abctchkh, AJiHTejiBHoe npe6biBaHHe abctkob b otkpbitom co- 
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CTOHHHH, 3HaHHTeJIbHaH (3-4 mm) meJIb UQTKJXy UBeTKOBbIMH HeiHyflMH B MOMeHT HX 

MaKCHMajibHoro pacxoayjeHHfl h up.) b HanGojibineH nojiHOTe Bbipa^ceHbi y UHKopacTy- 
mHX h MajiooKyjibTypeHHbix bhuob. Y KyjibTypHbix bhuob ohh bo MHoroM yTpaneHbi. 
CaMoonbuieHHe hbjmctch ochobhbim bhuom onbuieHira, oOecneHHBaiomHM 3<i><j)eKTHB- 
Hoe 3aBH3biBaHHe ceMJiH. Pe3yjibTaTHBHocTb nepeicpecTHoro onbuieHira Bcer.ua HecpaB- 
HeHHo HH)Ke (b onbiTax aBTopa — 13—14%). 

HccjieflOBaHHfl M. B. Ty3HK (PycaKOBOH) nocBameHbi cyTOHHOMy pirmy h 3KOJiorHH 
UBeTeHHH h onbmeHHH 3JiaKOB cTenen 3a6aHKajibH h XaicacHH. Pa6oTa KacaeTca bwhb- 
jieHHH cxoflCTBa h pa3JiHHHH b cyTOHHbix pHTMax LJBeTeHHfl y pa3HbIX reOrpa(|)HHeCKHX 
nonyjiHUHH (3aypajibCKHx, 3a6aHKajibCKHx h xaKaccKHx) iimpoico pacnpocTpaHeHHbix 
CTenHbIX 3JiaKOB H BblflCHeHHfl CBH3H CyTOHHOH pHTMHKH IJBeTeHHfl H OnblJieHHfl C CHCTe- 
MaTHHecKOH UH<j)<j)epeHijHauHeH y nojiHMop(|)Hbix bhuob 3JiaKOB. BonpeKH paHee cyme- 
cTBOBaBineMy mhchhio, 6jih3khc TaKcoHbi 3JiaKOB xapaKTepH3yioTCH pa3HOH cyroHHoii 
pHTMHKOH UBeTeHHH. Y nOJIHMOp^HblX BHUOB CTenHbIX 3JiaKOB CHCTeMaTHHeCKafl UH(j)- 
<J>epeHijHaijHfl Ha ajnionaTpHHecKHe TaKcoHbi conpoBoacuaeTca pa3JiHHHHMH b cyTOHHOH 
OnblJIHTeJIbHOH pHTMHKe. y CHMnaTpHHeCKHX TaKCOHOB pa3HHUa B cyTOHHbix cpoxax 
UBeTeHHH HipaeT pojib OnojiorHHecKOH h3ojhiuhh Meacuy hhmh. 

,HoKTopcKHe .nuccepTaijHH B. A. BepemarHHOH (1980) h E. H. /JeMbHHOBOH (1990) 
oOycJioBJieHbi HHTepecaMH AHaTOJiHH HnKOJiaeBHHa k npoOneMe ceKcyajibHO-nojiH- 
Mop(J)Hbix pacTeHHH. Pa6oTa B. A. BepemarHHOH (1980) nocBjmjeHa H3yHeHHio nojin- 
MOp(J)H3Ma UBeTKOB y paCTeHHH OAHOrO BH^a. ilBJieHHH THHOAH3UHH, KJieHCTOraMHH 
h reTepocTHjiHH paccMaTpHBaioTCH aBTopoM no Been coBOKynHocra Mop<j)OJiorHHecKHx 
H 3M6pHOJIOrHHeCKHX npH3HaKOB B HX B3aHMOCBH3H. Flo MHCHHIO aBTOpa, BHUpOCTe- 
pnjibHbie ijBeTKH rHHOAHOUHHHbix bhuob, a TaK>Ke KJiencToraMHbie h reTepocTHJibHbie 
cjieuyeT paccMaTpHBaTb Kan y3KOcneimajiH3HpoBaHHbie, npncnocoOjieHHbie tojibko mifl 
o/moro cnoco6a onbiJieHHH. ^Ibjichhh, conpoBoacuaiomHe pa3BHTHe cneimajiH3HpoBaH- 
hmx (J)opM UBeTKOB (My>KCKyio CTepHJibHocTb, uereHepatmio kjictok, peuyKimio opra- 
hob uBeTKa, KOJiHHecTBeHHbie pa3JiHHiw b hx pa3BHTHH), aBTop paccMaTpHBaeT He KaK 
naTOJiorHio, a b KanecTBe cneim<j)HHecKHx ocoOchhoctch pa3BHTHH 3thx <j)opM. 

/(oKTopcKan AHecepTauHH E. H. /Jcmmihoboh KacaeTcn BonpocoB nojioBoro nojiH- 
MOp4>H3Ma UBeTKOBbIX paCTCHHH H HBJIHeTCH npOUOJDKeHHCM HCCJieUOBaHHH, HanaTbix 
coBMecrao c A. H. Abtopom KOHCTaTHpoBaHo HajiHHHe 6oJiee rjiyOoKOH noJioBOH uh<J)- 
4>epeHUHauHH ubctkobbix pacTeHHH, neM 3 to CHHTajiocb paHee. Cpe/m HerepMa<j)po- 
Uhthmx THnoB HanOojiee ninpoKO BCTpenaeTCH thhoahoumh, 3aHHMaiomaH no paenpo- 
CTpaHeHHio BTopoe MecTO nocjie repMa<j)pouHTH3Ma (11—12%). IIInpoKoe paenpo- 
CTpaHeHHe thhoahouhh epe/m ubctkobbix cB^naHo, no mhchhio aBTopa, npe>Kue Bcero 
c B03M0>KH0CTbK) ycneniHoro coneTaHHH nepeKpecTHoro onbuieHira (y o6oenojibix h 
^ ceHCKHx oco6en) h caMOonbuieHHH (y o6oenojibix). rionoBbie (jiopMbi y Bcex ceKcyajib- 
Ho-nojiHMop4>Hbix pacTeHHH HeouHHaKOBbi b aHT3KOJiorHHecKOM acneKTe: HM CBOHCT- 
BeHHa aCHHXpOHHOCTb B 4>eHOJIOrHHeCKHX H cyTOHHbix CpOKaX UBeTeHHH, npOAOJI^CH- 
TeJIbHOCTH UBeTeHHJI, HeKTapOBbmeJieHHH H CeMeHHOH npOUyKTHBHOCTH. B CymHOCTH 
ohh npeucTaBJiaiOT co6oh pa3Hbie aHT3KOJiorHHecKHe paebi b npeuenax ouhoto h toto 
^ ce BH^a, c HeoAHHaKOBbiM HaOopoM npncnocoOjieHHH k nepeKpecraoMy onbuieHHio, 
c pa3HOH CTpaTerneH h TaKTHKOH ubctchkh. 

Ho A. H. OTHio^b He CTpeMHjicn k TOMy, hto6bi bch Ka^eupa paOoTajia jihuib b paM- 
Kax ochobhoh opHTHHajibHOH HiKOJibi. Ha Ka^eupe b 3to BpeMH HanajiHCb h paOoTbi no 
K03BOJHOUHH pacTeHHH H MHKOpH3HbIX ipnOoB (JI. B. KpiOrep, H. A. CeJIHBaHOB), n03U- 
Hee BbipocniHe b coOcTBeHHyio niKOJiy b nepMCKOM rocyuapcTBeHHOM neuarorHHe- 
ckom HHCTHTyTe. Pa3BHBajiHCb h TpaflHijHOHHbie rjw Ka^eupw reoOoTaHHHecKHe pa6o- 
Tbi (M. M. /(aHHJioBa, A. M. Obcchob). BHHMaTejibHo cjieA« 3a CTyflenraMH, A. H. He- 
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peflico HanpaBjMji hx HHTepecbi b Taicne pa3Aejibi 6oTaHHKH, r^e ohh h HaxoAHJiH cBoe 
npH3BaHHe. H nacTO noMomb A. H. 6 buia oco6chho BCJiHKa hmchho b tbkhx cjiynaax. 
Be^b, HanpHMep, P. B. KaMejiHHy oh He tojibko opraHH 30 Baji (nocjie 3-ro Kypca) noe3A- 
xy Ha Becb jicthhh ce30H b Ka3axcraH h CpeAHioio A3hio, ho h 3 areM noMor nojiyHHTb 
aKa^eMOTnycK h nopaSoTaTb, onpeAejHDi cpeAHea3HaTCKHe pacTeHHH, b BHH AH CCCP 
(JleHHHrpaA). nooTOMy b rojxu 3aBe,noBaHHH Ka<j)eApoH A. H. noHOMapeBa HeMajio bbi- 
nycKHHKOB nepMCKoro y hhb epCHTeTa cTajio paSoTaTb h AaJieico 3a npeAejiaMH nepM- 
cKoro Kpaa h b Apyrax oTpacjiflx 6oTaHHKH (B. M. rpy3AeB, M. H. BjiacoB, T. M. Mh- 
xaiiJiOBa h AP-)- 

BcnoMHHaa 06 o 6 meHHH c AHaTOjineM HHKOJiaeBHneM, P. E. JleBHHa 3 aMenaTejibH 0 
onpeAejiHJia, hto oh 6 mji «nejioBeKOM peAKoro o 6 aaHHJi». Oh 6 mji He tojibko Bbmaio- 
iahmch HccjieAOBaTejieM- 6 oTaHHKOM h 3KOJioroM, npexpacHbiM neAaroroM, ho h oahhm 
H 3 Tex JIIOAeH, KOTOpbie Been >KH3HbK) CBOeH H C03AaBaJlH KyjIbTypHyK) epeAy B yHHBep- 
cHTeTe, b CBoen jiio 6 hmoh Hayice, b ropoAe, rAe ohh hchjih. Oh jho 6 hji h jiHTepaTypy, h 
My3biKy, TeaTp h HCHBonHCb, AejiHKarao CTapajica noAejiHTbca 3 thm h co cbohmh yneHH- 
KBMH H COTpyAHHKaMH. HCKJIIOHHTeJlbHO Ao 6 pO>KeJiaTeJIbHbIM, BHHMaTeJIbHbIM, eCTeCT- 
BeHHO 6 jiarOpOAHbIM, HaAOKHblM HaCTaBHHKOM B >KH3HH OH H OCTaeTCH B naMHTH HameH, 
ero yneHHKOB h noAoneHHbix. 
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